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ABOUT THIS MANUAL

Introduction
Read this chapter to learn how to navigate through this manual and familiarize yourself with the conventions used in it. The last sec-
tion of this chapter highlights the manual’s remaining chapters and their target audience.

Audience
This manual explains the installation and operation of the IANF2 and IANF2E Two Axis Servo/Stepper Controller Module. It is written
for the engineer responsible for incorporating the IANF2 or IANF2E into a design, as well as the engineer or technician responsible for
its actual installation. If there are any unanswered questions after reading this manual, call the factory. An applications engineer will
be available to assist you.

Applicable Units
This manual applies to IANF2 and IANF2E modules. The IANF2E contains an integral network connection that allows the IANF2E to
connect itself, and up to five other modules, to an IDEC MicroSmart FC6A controller over a Modbus TCP network. When information
in this manual applies equally to both units the term “IANF2(E)” is used.

Navigating this Manual
This manual is designed to be used in both printed and on-line forms. Its on-line form is a PDF document, which requires Adobe Acro-
bat Reader version 7.0+ to open it. You are allowed to select and copy sections for use in other documents and add notes and anno-
tations. If you decide to print out this manual, all sections contain an even number of pages which allows you to easily print out a
single chapter on a duplex (two-sided) printer.

Manual Conventions
Three icons are used to highlight important information in the manual:

Note» Notes highlight important concepts, decisions you must make, or the implications of those decisions.

ACaution Cautions tell you when equipment may be damaged if the procedure is not followed properly.

@ Wa rning Warnings tell you when people may be hurt or equipment may be damaged if the procedure is not followed
properly.

The following table shows the text formatting conventions:

Format Description
Normal Font Font used throughout this manual.
Emphasis Font Font used for parameter names and the first time a new term is introduced.

When viewing the PDF version of the manual, clicking on a blue cross reference jumps you to referenced section
of the manual.

When viewing the PDF version of the manual, clicking on a red cross reference opens your default web browser
to the referenced section of the IDEC website if you have Internet access.

Cross Reference

HTML Reference

Trademark Notices
“FC6A Series MicroSmart” is a trademark of IDEC Corporation. The AMCI logo and “AnyNET-1/0” are trademarks of Advanced Micro
Controls Inc. “Adobe” and “Acrobat” are registered trademarks of Adobe Systems Incorporated.

All other trademarks contained herein are the property of their respective holders.

Revision Record
This manual, 940-01100, is the first revision of this manual.

Revision History
940-01100: Initial Release.

AMCI By IDEC CORPORATION 7




ABOUT THIS MANUAL IANFZ(E) User Manval

Manual Layout
You will most likely read this manual for one of two reasons:

> If you are curious about the IANF2 or IANF2E products, this manual contains the information you need to determine if these
products are the right products for your application. The first chapter, /ANF2(E) Specifications contains all of the information
you will need to fully specify the right product for your application.

> If you need to install and use an IANF2 or IANF2E product, then the rest of the manual is written for you. To simplify instal-
lation and configuration, the rest of the manual is broken down into references and tasks. Using an IANF2 or IANF2E product
requires you to complete multiple tasks, and the manual is broken down into sections that give the background information
you need to understand how to use IANF2(E) (references), and instructions to complete operations (tasks).

; ; Starting : P—
Section Title Page # Section Description
IANF2(E) Specifications 9 Complete specifications for the IANF2 and IANF2E products.
Move Profiles 17 Referencg mf_ormanon on how the IANF2(E) can be used to control single axis motion in
your application.
Interpolated Move Profiles 31 Referencg information on how the IANF2(E) can be used to control motion in your applica-
tion that involves both axes.
Homing the IANF2(E) 37 Reference information on how to set the home position of the IANF2(E).
Installing the IANFZ(E) M Task |nstryctlons covering how t_o. install an IANF2(E) ona machine. Includes information
on mounting, grounding, and wiring specific to the units.
Set the IP Address 51 Task instructions that covers the options for setting the IP address on an IANF2(E).
WindLDR 8.5 Project Setup 53 Task instructions for adding an IANF2(E) to a WindLDR 8.4+ project.
Installing Custom Macros 57 Ta_sk instructions fo_r downloading and installing custom macros into a new or existing
WindLDR 8.4+ project.
Usii custom M. [
=g & I/I/L///jozgf? acron 59 Task instructions for adding a custom macro to a ladder logic program.
Additional Logic and Task guidelines for adding the applications specific logic needed to control an IANF2(E)

73 along with reference information on the format of the input data from the IANF2(E). Data

Input Data Formats ) . A
formats for configuration and command responses are given.

Calculating Move Profiles 27 Reference information on calculating detailed move profiles.

Reference information on the format of configuration data written down to the IANF2(E).
85 Custom macros simplify the programming of the IANF2(E), and should be used in most
cases. This reference is provided as a troubleshooting aid should the need arise.

Config Mode Output
Data Format

Reference information on the format of command data written down to the IANF2(E). Cus-

C d Mode Output Dat: X . . .
ommana Mooe Cutpdt bata 91 tom macros simplify the programming of the IANF2(E), and should be used in most cases.

Format This reference is provided as a troubleshooting aid should the need arise.
Blend Moves 105 _Ins’_cructlons for t_he task of conflgurlng the_ IANFZ(E) to perfor_m Blend Moves. At this point
in time, User-defined Macros for this functionality are not available from IDEC.
Configure Your Network . . . .
g 109 Reference information on error conditions and their causes.
Interfaces
Configure Your Network 109 Instructions for the optional task of configuring network interfaces on your computer or
Interfaces laptop.

8 AMCI By IDEC CORPORATION



REFERENCE 1: IANF2(E) SPECIFICATIONS

Introduction
This chapter contains all of the information needed to understand how the FC6A MicroSmart controller interfaces with AMCI by IDEC
Corporation products and specify IANF2 or IANF2E devices for your project.

AMCI by IDEC Corporation Motion Control Products
AMCI by IDEC Corporation is a partnership between the two companies to bring AMCI motion control products to the FC6A
MicroSmart product family. Products that have been designed and manufactured by AMCI are factory configured to work immediately
with the FCBA controllers. Setting the IP address is the only step needed before incorporating these products into your system. The
IP address can be set with a freely available utility from the IDEC website.

In addition to the simplified hardware configuration, IDEC Corporation has released a collection of macros that simplify programming
the FC6A MicroSmart controllers. In addition to these macros, IDEC has defined a set of Data Registers that are used by all sample
programs for the motion control products. These Data Registers predefine twelve motion axes. With the exception of the IANF2(E),
each AMCI by IDEC Corporation product controls one axis. This is true for the IANG1(E) as well as the stepper motors with integrated
controllers. The IANF2(E) products control two axes. These modules use two consecutive sets of Data Registers to control their two
axes.

AnyNET-I/O
The IANF2 and IANF2E mount on a DIN rail and can be connected together through
an edge card connector that snaps into the DIN rail. Up to six modules can be con-
nected together in an AnyNET-1/0 Stack. The IANF2E contains an Ethernet port ‘
that is used to connect the stack to the Modbus TCP network. The IANF2 does not ! ﬂ
contain an Ethernet port, and can only function as a member of an AnyNET-1/0 | {7 /

[ R by
Stack. AMGI || poreg | {
Module types can be mixed within an AnyNET-1/0 Stack. For example, a stack can - m !
contain an IANG1E module, two IANG1 modules and two IANF2 modules for a total ' |
of five modules controlling a total of seven motion axes. When the FC6A is config- . : |
ured, the IP address assigned to the IANG1E would be given enough data registers

to communicate with the seven axes.

Module Overview o )
The IANF2(E) modules offer one or two independent motion control axes that func- ©cHi .
tion in an open-loop configuration. Each axis can be used to drive a stepper or a 1,“:_3::”"
Cantroter

servo with step/direction input capability. The IANF2(E) can also synchronize its =
two axes, giving you the ability to control linear and circular motions in an XY plane.

The IANF2(E) requires twenty input data registers and twenty output data registers
in the FC6A host controller.

Each axis of the IANF2(E) offers a full 32 bit (£2 billion+) motor position register,
move lengths of up to 231 (+1 billion+) counts, programmable S-curve acceleration
types, five discrete inputs for various control functions and a differential encoder

input. Figure R1.1 IANF2E Module

The IANF2(E) has the following I/0 connections for each axis:

> Differential outputs to your servo or stepper driver. Maximum output frequency is 1 MHz.

> Single ended outputs to your servo or stepper driver. Use these outputs if your driver does not have differential inputs. Max-
imum output frequency is 100 kHz. You cannot use the differential and single-ended outputs at the same time.

> Differential quadrature encoder inputs. An encoder can be used by the IANF2(E) for open loop position feedback or in
Encoder Follower Mode. In Encoder Follower Mode, the IANF2(E) will generate pulses on the outputs in response to
changes on the encoder inputs. This allows you to use the IANF2(E) in electronic gearing applications. The IANF2(E) also
allows you to use the Z input on the encoder to define the Home Position of the machine. The Home Position is a reference
position on the machine that you must define before running one type of move available with the IANF2(E).

» Home Input. This single ended DC input is typically used when defining the home position on the machine.

» CW Limit and CCW Limit Inputs. These single ended inputs are used to define the maximum clockwise and counter-clockwise
positions on the machine. If one of these inputs becomes active while traveling in that direction, the IANF2(E) will immedi-
ately stop the move.

ANMCI By IDEC Corporation 9
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Emergency Stop Inputs. If one or both of the CW and CCW Limits are not required, then the input can be configured as an
Emergency Stop input. The IANF2(E) will immediately stop the move if an Emergency Stop input becomes active.

Capture Input. This single ended input can be used to capture the motor position or encoder position during a move. This is
useful in applications where you must capture the position value for an event that is too short to be captured by the FC6A
controller.

External Input. A single ended input that can be used to bring moves to a controlled stop.

Three Digital Outputs per axis. These single ended outputs allow you externally monitor the status of the module. They can
also be monitored and controlled by the FC6A host controller through the output data registers.

Modes of Operation
Each axis of the IANF2(E) has two modes of operation, Configuration Mode and Command Mode.

Configuration Mode
This mode give you that ability to configure the axis for your application without having to set any programming switches. It also
allows you to change the axis configuration at any time. The axis must be configured after every power up. The following parame-
ters are set in Configuration Mode:

YV VYVVVVVYVYVYY

The enabled or disabled state of the axis. The second axis of an IANF2(E) is disabled by default.

The enabled or disabled state of each of the five inputs

The configuration of the CW Limit and CCW Limit as overtravel limits or Emergency Stop inputs

The enabled or disabled state of the Backplane Home Proximity bit

If a quadrature encoder will be used or not

If Diagnostic Feedback will be used to test the IANF2(E) axis

The Output Pulse type (CW/CCW or Step & Direction)

If a homing operation will be to the Home Input or the encoder marker pulse

The Starting Speed of most moves available with the IANF2(E). This parameter allows you to start a move above the motor’s
low frequency resonance point and is also useful in micro-stepping applications.

The Homing Timeout value. This parameter allows you to automatically stop a homing operation if it takes longer to occur
than expected.

Command Mode

This mode give you the ability to set the machine’s home position, program, carry out, and control, servo or stepper motor moves,
detect and reset errors as they occur, and run diagnostics on the 1/0 if needed.

>

>
>
>

YYVvVvY¥Y V¥V

Allows you to set the home position in the machine
Allows you to preset the motor position register
Allows you to preset the encoder position register
Allows you to run six different single-axis move types

> Relative Move > Absolute Move
» Jog > Registration Move
> Blend Move > Encoder Follower

See reference section 2: Move Profiles, starting on page 17, for a complete description of these moves.

Allows you to run Linear and Circular Interpolated Moves.

See Reference section 4: /nterpolated Move Profiles, starting on page 31, for a complete description of these moves.
Allows you to hold and resume relative and absolute moves

Allows you to bring a move to an immediate stop via a backplane bit or hard-wired input

Allows you to reset command errors so a new command can be issued

Allows you to feed the driver outputs into the encoder inputs and perform diagnostics.

Power Up Behavior
The IANF2(E) will always power up in Command Mode and show a configuration error. Configuration data must be written to the
IANF2(E) before commands can be issued to the module.

10
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INTRO. TO THE IANF2 & IANF2E

Specifications
Physical Dimensions

Width: 1.8 inches max.
Depth: 4.5 inches max.

Height: 3.9 inches

5.0 inches min. with mating connectors

Weight

0.43 Ib. (0.19 kg) with mating connectors

Number of Axes

Two axes. Can be operated independently or synchro-
nized for linear and circular interpolated moves.

Motor Control Outputs

Differential and single-ended outputs available.

Programmable CW/CCW or Step & Direction formats

Discrete Inputs
Five per Axis

Home, Capture, CW Limit, CCW Limit, and External

CCW Limit and CCW Limit inputs can be programmed to
act as Emergency Stop inputs.

Discrete Outputs
Three per Axis

Output state controlled by IDEC controller. Outputs
will also transition on move complete, input error,

or on-line fault events.

Encoder Inputs
One Encoder per Axis

+5Vdc differential ABZ inputs

X4 decoding is always used by IANF2(E)
Maximum pulse train frequency: 250KHz
(1MHz maximum counting frequency)

Encoder can be used for position feedback, homing to Z

pulse, and with Encoder Follower Mode.

Number of I/O Words per Module
IANF2(E): 20 Input registers, 20 Output registers

Differential Stepper Outputs

+5Vdc differential (3.5Vdc to 4Vdc peak typical)
Maximum Output Current: 20mA

Maximum Output Frequency: 1MHz

Single-Ended Stepper Outputs
Open Collector Sinking

Voltage Range: 12Vdc to 24Vdc

Maximum Output Current: 30mA
Maximum Output Frequency: 100KHz

An external supply is required for operation.

Digital Outputs
Same electrical specifications as the Single-Ended Step-
per Outputs
Digital Inputs
Open Collector Sinking
All inputs share a common return
ON Voltage Range: 8Vdc to 24Vdc
OFF Voltage Range: 0Vdc to 5Vdc
Maximum Input Current: 15mA @ 24Vdc

An external supply is required for operation.

Throughput Time
100 microseconds
Inputs must remain in a steady state for 100 microsec-
onds after a transition for the transition to be recog-
nized.
Programming Storage
RAM Memory.
IANF2(E) must be configured on power up.
Power Supply
10 to 28 Vdc, surge to 30Vdc without damage to mod-
ule. 120 mA @ 24Vdc (2.9W)
Environmental Conditions
Operating Temperature:-4 to 122°F
(-20 to 50°C)

Relative Humidity:5 to 95%
(w/o condensation)

Storage Temperature:-40 to 185°F
(-40 to 85°C)
Connectors

Mating connectors are supplied with the module and
are also available separately under the following
part numbers.

Connector Part # Wire Strip Length Min. Tightening Torque
1/0 IMS-2x11 28 - 16 AWG 0.275 inches Spring Cage Connector
Power IMS-4M 28 - 12 AWG 0.394 inches 4.43lb-in (0.5 Nm)
Backplane 11C-5

AMCI By IDEC Corporation
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Front Panel

The front panels of two IANF2(E) modules are shown
in figure R1.2. The clear front cover that covers the

address switches and status LED’s is hinged on the = = =
bottom. It swings down, and allows you to change the ‘j ‘I:IMCI | IIIMCI | |l-|MCl l
module’s address in the AnyNET-1/0 Stack with the [AnyNET-l/Ol [AnyNET-l/Ol [AnyNET-l/Ol ‘AnyNET-l/O]

address switches. The front panel also has the Status
LED’s, which give you information on the state of the

module. it b ek
. E kB3 |5 e (8

Address Settings E | < i | <

The AnyNET-1/0 platform allows you to connect up to E |

six modules to a single network connection in what is E_|

called an AnyNET-1/0 Stack. The DIP switch behind E_ STATUS -

the front panel cover is used to set the address of the OcH2 OcH2

module within the AnyNET-1/0O Stack. The first module OcH1 OcH1

acts as the network interface and must have an )

address of zero. This address is set by having all of the Seni)fsjf{;spper Seni)g(’e‘:per

DIP switches in their OFF position. (If you are using a Controller Controfics

single module, then it must have an address of zero.)
The remaining modules in the Stack should have their
addresses set to their position in the stack by setting
the corresponding DIP switch to its ON position. Figure
R1.2 shows the correct addressing for two modules.
The module on the left is an IANF2E and has its
address set to zero. The remaining module can be
either an IANF2 or IANF2E module and its address is
set to one

Figure R1.2 Status LED’s

Note» If an IANF2E has its address set to any value other than zero, its network interface is disabled. This allows you to use multi-
ple IANF2E modules in a single AnyNET-1/O Stack.

Front Panel Status LED’s
Each axis has a bi-color red/green status LED on the front of the module.
» Steady Green: Module OK, no motion on the axis is in progress.
> Blinking Green: Module OK, motion on the axis is in progress.
» Blinking Red: Configuration Error, Command Error, Input Error, Home Invalid Error, Invalid Profile Error.
» Steady Red: Communications failure.

> AnyNET-1/0 Stack has lost communication with the host controller.

» Communications error between modules in the AnyNET-1/0 Stack.

> Communications error between the main processor and the communications co-processor on the
AnyNET-1/0 module that is acting as the network adapter

You must cycle power to the module to attempt to clear this fault.

12 AMCI By IDEC CORPORATION
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Power Connector
The power connector of the IANF2(E) is located on the bottom of the module. Figure R1.3 below shows the location of the power
connector and its pinout.

IANF2E Bottom View

f— . Q )_—_—_—/k
O
M= a2 WA H = A
O
O|O =3
1 = 2 rr e
T DC Power Connector
1: DC Return
10/100 Mbps Connection Speed LED 2: DC Return
Ethernet Connector (RJ-45) 3: Chassis GNDIN
Link Status LED 4: +VDC In

Module Status LED
Network Status LED

Figure R1.3 Power and Ethernet Connector Locations

Network Port
Figure R1.3 also shows the location of the Ethernet port on an IANF2E module. This space is empty on an IANF2 module. The port is
a standard RJ45 connector and supports 10/100 Mbps communications speeds. The port accepts shielded or unshielded CAT 5, 5e, or
6 cable. The port has an “auto switch” capability which eliminates the need for a crossover cable when directly connecting the module
to a PC. A standard Ethernet cable can be used when connecting the IANF2(E) to any device.

Network Status LED’s
The network status LED’s indicate the health of the network connection between the IANF2E and its host.

» Network Status — Indicates the number of TCP connections to the IANF2E module. This LED will briefly flash red-green on
power up while the module is initializing. It will flash green when a TCP connection is made to the driver. The number of
flashes indicates the number of active connections. IANF2E modules support a maximum of three concurrent connections.
There is a two second pause between flashes to make it easy to count the number of connections. If the LED is off, then
there are no TCP connections to the module.

» Module Status — Indicates the health of the Ethernet co-processor on the module. This LED will briefly flash red once on
power up and then flash green while the unit is initializing. It will be on steady green when the Ethernet co-processor is func-
tioning correctly. It will turn red on an error. If this occurs, cycle power to the module.

» Link Status — On when there is a physical link between the Ethernet port of the AnyNET-1/0 module and the Ethernet port of
the device the module is plugged into. This LED will flash when data is being transmitted over the Ethernet link.

» Connection Speed — On when the Ethernet connection speed is 100Mbps. Off when the connection speed is 10 Mbps.

ANMCI By IDEC Corporation 13
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I/O Connector
Figure R1.4 below shows the pin out of the I/0 connectors on the IANF2(E) modules. All mating connectors are included with the
module. Additional connectors can be order for IDEC under the part number IMS-2x11.

J1 J4
L1 IERIESY
J1 J2 EE,EU EU,IKJ J3 J4
MvCmplt-Outl 11| | |C=5J0[= | |11 CCWLimit-In1 [=J00=2] [o 0= | mvcmplt-outz 11| | [=a0C=4] |11 ccwLimit-In2
Online-Out 10 | | |[=_J[=3]|| |10 CWLimit-In1 L= J{l=1 Lo d(l=1 GP-out 10| | [Z90=Y| |10 cwLimit-In2
Fault-Outl 9| | |[[=0[=3| |9 Capture-Inl (= d0l=21 B[ Faut-ou2 9| ||C=a0(=4| |9 capture-In2
Dir/lccw_oc1 8| | |[=0[=4| |8 External-inl (= J{l=1 Lo A([=2 pirrccw_oc2 8| ||=0(=1d| |8 External-In2
Step/lCW_oC1 7| ||=_J0(=3|| |7 Home-In1 [=0[=3 L A0L=d | stepcw oc2 7| |90 |7 Home-In2
Output_COM1 6| | [[=2J0[=2]|| [6 Input_COM1 Output_COM2 6| | ([[=J0[=3]|| [6 Input_COM2
+Dirccw1 5| | |[=0[=4|| |5 -Dirccwi +Dirfccw2 5| | |[=10(=2|| |5 -DirlCCw2
+Step/CW1 4| | |[L=0[=3| |4 -Step/CW1 ’ ‘ ’ ‘ +Step/CW2 4| | |L=0[=1|| |4 -Step/Icw2
+z1 3| | |30l |3 -z1 : o : +z2 3| | |dll=H| |3 -z2
+B1 2| ||[=0[=4|| |2 -B1 +B2 2| ||l |2 -B2
+A1 1| ||=2300=3) |1 -A1 +A2 1| |00 |1 -A2

ANF2 Axis 1 Connector ANF2 Axis 2 Connector
Figure R1.4 1/0 Connector Pin Out

Digital Outputs
There are three DC digital outputs per axis on the IANF2(E) modules. The state of the outputs can be controlled and monitored by
the IDEC controller. All outputs are open collector sinking. An output is connected to the Output_COM pin when the output is active.
The Output_COM pin must be connected to the output power supply common for operation. The output power supply must be within
the range of 5 to 24 Vdc.

An output is “active” when it is conducting current. The output state is reported to the IDEC controller as a “1” when the output is
active. When measuring the output voltage on the pin, it will be near zero volts when the output is active.

No_Fault Output: (Axis 1 and 2). This output can only be set to its active state by the IDEC controller. Once active, this output will
be turned off by the following conditions:

> Input Error during a move. (E-Stop, CW Limit, or CCW Limit Input activated during move.)
» Axis switched from Command to Configuration Mode

» Loss of network communications

>» Reset command sent by host controller.

Move_Complete Output: (Axis 1 and 2) This output will be set to its active state by the following conditions:

> Absolute, Relative, Blend, or Interpolated Move completes without error.
» Set command sent by host controller.

Once active, this output can only be reset to its inactive state by the IDEC controller.

On_Line Output: (Axis 1 only) This output can only be set to its active state by the IDEC controller. The On_Line output will be
turned off by the following conditions:

» Loss of network communications
>» Reset command sent by host controller.

General Purpose (GP) Output: (Axis 2 only) The on/off state of the General Purpose output is only controlled by the IDEC control-
ler.

14 AMCI By IDEC CORPORATION



IANFZ(E) User Manval INTRO. TO THE IANF2 & IANF2E

Set_State Bit
It is possible, and suggested, to configure the IDEC FC6A controller to continuously write data to the IANF2(E). Because of this, the
IANF2(E) implements a “Set_State” bit. Each axis has its own Set_State bit. Output states can only be changed by the IDEC control-
ler when this bit equals “1”.

Note» 1) All three outputs associated with the axis are updated when the associated Set_State bit equals “1”. Your controller
logic must take this into consideration when updating the state of the outputs.
2) With the exception of the General Purpose output, the Set_State bit cannot be used to force the outputs on or off.
When a No_Fault, Move_Complete, of On_Line event occurs, the outputs will change to their designated states for a
maximum of five milliseconds before returning to the states specified by the IDEC controller.
3) The Set_State bits should be reset during a move operation. This will prevent the IDEC controller from overriding the
No_Fault and Move_Complete outputs while a move is occurring.

Digital Inputs
Each axis of the IANF2(E) has five discrete 12 to 24Vdc DC inputs. They are open collector sinking inputs. Their active states are fully
programmable by the FC6A controller.Therefore, they can be used with Normally Open (NO) or Normally Closed (NC) outputs from
the attached sensor.

Home Input
Many applications require that the machine be brought to a known position before normal operation can begin. This is commonly
called “homing” the machine or bringing the machine to its “home” position. This input can be used with commands from the FC6A
controller to set the home position. How the IANF2(E) uses the Home Input is described in reference chapter 5: Homing the IANFZ(E),
starting on page 37.

CW Limit Switch or CCW Limit Switch
These inputs are used to define the limits of mechanical travel. For example, if you are moving in a clockwise direction and the CW
Limit Switch activates, all motion will immediately stop. At this point, you will only be able to jog in the counter-clockwise direction.
These inputs can also be defined as Emergency Stop Inputs if your application does not need one or both of them as limit inputs.

Emergency Stop Input
When an input is defined as an Emergency Stop, or E-Stop Input, the pulse train outputs will immediately stop when this input
becomes active. A move cannot begin while this input is active. A separate Emergency Stop input does not exist on the module. The
module must be configured to use either the CW or CCW Limit Switch input as an Emergency Stop Input.

Capture Input
This input is used to capture the current motor or encoder position value when it makes an inactive-to-active state transition. The
motor position is captured if the encoder inputs were not enabled when the IANF2(E) are configured. The encoder position is cap-
tured if the encoder inputs were enabled when the IANF2(E) was configured.

External Input
An inactive-to-active transition on this input will bring some move types to a controlled stop. A controlled stop in one in which the
programmed deceleration is used to bring the move to a stop. This is different from an immediate stop, where the output pulses are
simply stopped, without deceleration.

Encoder Inputs
Each axis has three, 5 Vdc, differential inputs for a quadrature incremental encoder. Single ended sinking or sourcing encoders can
also be used with the IANF2(E). If the encoder outputs exceed 5 Vdc, a current limiting resistor must be used. The A/B inputs have
a maximum input frequency of 250 kHz. The IANF2(E) always uses 4X decoding, so the maximum count frequency is 1 MHz. The Z
input can be used to home the machine as described in reference chapter 5: Homing the IANF2(E), starting on page 37.

Pulse Train Outputs
Each axis has differential and open collector sinking outputs for connection to a servo or stepper motor drive. Differential is the pre-
ferred connection, with a maximum pulse train output frequency of 1 MHz. The open collector outputs should only be used when the
servo or stepper motor drive does not support differential inputs. The maximum pulse train output frequency for the sinking outputs
is 100 kHz. Each axis of the IANF2(E) can be configured to output pulses with the CW/CCW format or the STEP/DIR format.
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Notes
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REFERENCE 2: MOVE PROFILES

Introduction
When a move command is sent to an IANF2(E), the unit calculates the entire profile before starting the move or issuing an error mes-
sage. This chapter explains how the single axis profiles are calculated and the different moves that are available.

Definitions

Units of Measure
Distance: Every distance is measured in steps. One output pulse form the IANF2(E) produces one step. When you configure your
motor’s drive, you will specify the number of steps you want to complete one rotation of the motor shaft. It is up to you to determine
how many steps are required to travel the appropriate distance in your application.

Speed: All speeds are measured in steps/second. Since the number of steps needed to complete one shaft rotation is determined by
your drive setup, it is up to you to determine how many steps per second is required to rotate the motor shaft at your desired speed.

Acceleration: The typical unit of measure for acceleration and deceleration is steps/second/second, or steps/secondz. However,
when programming an IANF2(E), all acceleration and deceleration values must be programmed in the unit of measure of
steps/millisecond/second.
> To convert from steps/second? to steps/millisecond/second, divide the value by 1000. This must be done when converting
from a value used in the equations to a value programmed into an IANF2(E).
> To convert from steps/millisecond/second to steps/second?, multiply the value by 1000. This must be done when converting
from the value programmed into an IANF2(E) to the value used in the equations.

Motor Position
Motor Position is defined in counts, and its range is -2,147,483,648 to +2,147,483,647 counts. Clockwise moves will increase the
motor position and counter-clockwise moves will decrease the motor position.

Home Position
The Home Position is any position on your machine that you can sense and stop at. There are two ways to defining the Home Posi-
tion. The first is using the Preset Position command to set the Motor Position register to a known value. The second method is using
one of the Find Home commands. If you use the unit’s Find Home commands, the motor position and encoder position registers will
automatically be set to zero once the home position is reached. Defining a Home Position is completely optional. Some applications,
such as those that use the IANF2(E) for speed control, don’t require position data at all.

Valid and Invalid Positions

The Motor Position is considered Va/id once the Home Position has been defined. Until that time, the motor position is considered
Invalid. Absolute moves cannot be run unless the position is Valid. Uncontrolled, immediate stops will force the position to become
Invalid.

Count Direction
Move commands will order the IANF2(E) to move to a specific position, or move as long as the command is active. Moves to a posi-
tion will output clockwise pulses when the motor position increases and output counter-clockwise pulses when the motor position
decreases. Clockwise moves will increase the motor position and counter-clockwise moves will decrease the motor position.

Clockwise Move Counter-clockwise Move
(Increasing Count) (Decreasing Count)

CwW
Cw/Ccw
Outputs
ccw |
Step & Step I

Direction
Outputs

Direction |
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Starting Speed

The Starting Speed is the speed that most moves will begin and end at. In the IANF2(E), the Starting Speed parameter defines the
output pulse frequency that all moves will begin and end at. This value is set while configuring the unit and it has a valid range of 1
to 1,000,000 steps/second. This value is typically used to start the move above the motor’s low frequency resonances and, in micro-
stepping applications, to limit the amount of time needed for acceleration and deceleration. A default value is not specified in this
manual because it is dependent on motor driver, motor size, the number of steps per turn, and the attached load. While bench testing
the IANF2(E), a starting speed between 0.25 and 0.5 RPS is generally a safe value to begin with.

Target Position

The Target Position is the position that you want the move to end at. There are two ways to define the Target Position, with relative
coordinates or absolute coordinates.

Relative Coordinates
Relative coordinates define the Target Position as an offset from the present position of the motor. Most IANF2(E) moves use relative
coordinates.

> The range of values for the Target Position when it is treated as an offset is +1,073,741,823 counts. Positive offsets will result
in clockwise moves, while negative offsets result in counter-clockwise moves.

» The Motor Position value reported back to the host can exceed +1,073,741,823 counts. The only way to move beyond
+1,073,741,823 counts is with multiple relative moves or jog commands.

Absolute Coordinates
Absolute coordinates treat the Target Position as an actual position on the machine. Note that you must set the Home Position on the
machine before you can run an Absolute Move. (See the definition of Home Position on the previous page.)

» The range of values for the Target Position when it is treated as an actual position on the machine is +£1,073,741,823 counts.
The move will be clockwise if the Target Position is greater than the Current Position and counter-clockwise if the Target Posi-
tion is less than the Current Position.

» The Motor Position value reported back to the host can exceed +1,073,741,823 counts. However, you cannot move beyond
+1,073,741,823 counts with an Absolute Move. The only way to move beyond +1,073,741,823 counts is with multiple rela-
tive moves or jog commands.

Acceleration Types
Most of the move commands allow you to define the acceleration type used during the move. The IANF2(E) supports three types of
accelerations and decelerations. The type of acceleration used is programmed as part of the move. Note that the move’s acceleration
and deceleration will have the same type.

Constant Acceleration

With Constant Acceleration, the axis accelerates (or decelerates) at a constant rate until the programmed speed is reached. This
offers the fastest acceleration, but consideration must be given to ensure the smoothest transition from rest to the acceleration phase
of the move. The smoothest transition occurs when the configured Starting Speed is equal to the square root of the programmed
Acceleration value. Note that other values will work correctly, but you may notice a quick change in velocity at the beginning or end
of the acceleration phase.

— Programmed
Speed

SPEED

ACCELERATION

- t—> TIME -t —> TIME

Figure R2.1 Constant Acceleration
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Triangular S-Curve Acceleration
Triangular S-Curve Acceleration does not have a period of constant acceleration. The acceleration value increases to its programmed
value during the first half of the acceleration phase, and decreases during the second half of the phase. Triangular S-Curve is the
smoothest form of acceleration, but the time needed to reached the move’s programmed speed is twice that of Constant Accelera-
tion.

— Programmed
Speed

SPEED

TIME } 2t } TIME

ACCELERATION

Figure R2.2 Triangular S-Curve Acceleration

Trapezoidal S-Curve Acceleration

Trapezoidal S-Curve acceleration has a period of constant acceleration in the middle of the acceleration phase. This constant acceler-
ation section lasts for one half of the total acceleration time. The acceleration value increases until it reaches the value of the Accel-

eration Parameter. At this point, the acceleration remains constant until the IANF2(E) decreases the acceleration value until it equals
zero when the programmed maximum speed is reached. Figure R2.3 shows a trapezoidal curve. With this setting, the Trapezoidal S-
Curve acceleration only requires 33% more time to achieve the same velocity as a Constant Acceleration move.

— Programmed S
Speed =

2 |/ \
‘a_-' w
& o
Q

| 4/3t TIME 2 || 4/3t | TIME
1/4 1/2 1/4 ‘ 1/4 1/2 1/4

Figure R2.3 Trapezoidal S-Curve Acceleration

Additional information, including example move calculations, can be found in reference chapter 8, Calculating Move Profiles starting on
page 27.

A Simple Move
As shown in the figure below, a move from A (Current Position) to B (Target Position) consists of several parts.

a > Pr ugldlnlncd Speed
w
v I Starting Speed
POSITION
A B

Figure R2.4 A Trapezoidal Profile

1) The move begins at point A, where the output frequency jumps from zero to the configured Starting Speed. The frequency of
the pulse train then accelerates at the programmed Acceleration Value until the frequency of the pulse train reaches the
Programmed Speed. Both the Acceleration Value and the Programmed Speed are programmed when the move command is
sent to the IANF2(E).

2) The IANF2(E) continues to output pulses at the Programmed Speed until it reaches the point where it must decelerate before
reaching point B.

3) The pulse train frequency decelerates at the Deceleration Value, which is also programmed by the move command, until the
output frequency reaches the Starting Speed, which occurs at the Target Position (B). The pulse train stops at this point. Note
that the acceleration and deceleration values can be different in the move.

Figure R2.4 above shows a Trapezoidal Profile. A Trapezoidal Profile occurs when the Programmed Speed is reached during the move.
This occurs when the number of pulses needed to accelerate and decelerate are less than the total number of pulses in the move.
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Figure R2.5 below shows a Triangular Profile. A Triangular Profile occurs when the number of pulses needed to accelerate to the Pro-
grammed Speed and decelerate from the Programmed Speed are greater than the total number of pulses in the move. In this case,
the profile will accelerate as far as it can before decelerating and the Programmed Speed is never reached.

Programmed Speed

SPEED

I * Starting Speed
POSITION
A B

Figure R2.5 A Triangular Profile

Profile Equations
If your application requires very precise profiles, refer to reference chapter 8, Calculating Move Profiles for information on time and dis-
tance formulas.

Controlled and Immediate Stops
Once a move is started, there are several ways to stop the move before it comes to an end. These stops are broken down into two
types:
> Controlled Stop: The axis immediately begins decelerating at the move’s programmed deceleration value until it reaches
the configured Starting Speed. The axis stops at this point. The motor position value is still considered valid after a Controlled
Stop and the machine does not need to be homed again before Absolute Moves can be run.
> Immediate Stop: The axis immediately stops outputting pulses regardless of their output frequency. Under these condi-
tions, it is possible for the inertia of the load attached to the motor to pull the motor beyond the stopping point. Therefore,
the motor position value is considered invalid after an Immediate Stop and the machine must be homed again before Abso-

lute Moves can be run.

Host Control
Hold Move Command: This command can be used with some moves to bring the axis to a Controlled Stop. The move can be
resumed and finished, or it can be aborted. Not all moves are affected by this command. The section Basic Move Types, starting
below, describes each move type in detail, including if the move is affected by this command.

Immediate Stop Command: When this command is issued from the host, the axis will come to an Immediate Stop. The move can-
not be restarted and the machine must be homed again before Absolute Moves can be run.

Hardware Control
External Input: The External Input can be used with some moves to bring the axis to a Controlled Stop. Not all moves are affected
by this input. The section Basic Move Types, starting below, describes each move type in detail, including if the move is affected by
this input.
CW Limit and CCW Limit Inputs: In most cases, activating these inputs during a move will bring the axis to an Immediate Stop.
The exceptions are the Find Home CW/CCW commands, the Jog Move CW/CCW commands, and the Registration Move CW/CCW
commands. The Find Home CW/CCW commands are explained in reference chapter 5: Homing the IANF2(E), which starts on page 37.
The commands for Jog CW/CCW Moves are fully explained on page 22, and the Registration Move CW/CCW commands are fully
explained on page 23.
Emergency Stop Input: It is possible to configure the CW Limit Input and/or the CCW Limit Input as an Emergency Stop Input.
When an Emergency Stop Input is activated, the axis will come to an Immediate Stop, regardless of the direction of travel.
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Basic Move Types

Relative Move

Relative Moves move an offset number of pulses (n) from the Cur-
rent Position (A). A trapezoidal profile is shown to the right, but Rel- > Programmed Speed
ative Moves can also generate triangular profiles. The command’s @
Target Position is the move’s offset. The offset can be in the range of % )

L. . . . Starting Speed
+1,073,741,823 counts. Positive offsets will result in clockwise | Y oosimion
moves, while negative offsets result in counter-clockwise moves. A +n

Figure R2.6 Relative Move

Note» 1) You do not have to preset the position or home the machine before you can use Relative Moves. That is, the state of
the Position_Invalid status bit can be ignored.

2) Relative Moves allow you to move your machine without having to calculate absolute positions. If you are indexing a
rotary table, you can perform a relative move of 30° multiple times without recalculating new target positions in your
controller. If you perform the same action with Absolute Moves, you would have to calculate your 30° position fol-
lowed by your 60° position, followed by your 90° position, etc.

Controlled Stop Conditions
» The Jog Move Command bit is reset to “0”.

» The Hold Move control bit in the command data from the FC6A controller makes a 0—1 transition. This transition will bring
the axis into its Hold State. The use of the Hold Move bit, the Resume Move bit, and the External Input is further explained in
the Controlling Moves In Progress section starting on page 25.

» The External Input for the axis makes an inactive-to-active transition. This transition will bring the axis into its Hold State,
with the axis acting as if the Hold Move control bit in the command data from the FC6A controller made a 0—1 transition. The
use of the External Input, the Hold Move bit, and the Resume Move bit is further explained in the Controlling Moves In Progress
section starting on page 25.

If the External Input is active when a Relative Move is started, the IANF2(E) will output one step in the specified direction
before entering the Hold State.

Immediate Stop Conditions
> The Immediate Stop bit makes a 0—1 transition in the command data from the FC6A controller.
» An inactive-to-active transition on an input configured as an E-Stop Input.
> A CW/CWW Limit Switch is reached.

Note» An Input_Error bit is latched in the Network Input Data when an E-Stop or Limit Switch is activated. The next move
command will clear this bit automatically if none of the inputs are active when the command is issued.

Absolute Move

Absolute Moves move from the Current Position (A) to a given posi-

a > Programmed Speed
tion (B). (The IANF2(E) calculates the number of pulses needed to § / \
move to the given position and outputs that number of pulses.) A v Starting Speed
trapezoidal profile is shown to the right, but Absolute Moves can also I y POSITION
generate triangular profiles. The command’s Target Position can be A
in the range of +1,073,741,823 counts. The move will be clockwise Figure R2.7 Absolute Move

if the Target Position is greater than the Current Position and coun-
ter-clockwise if the Target Position is less than the Current Position.

Note» 1) The Motor Position must be valid before you can use an Absolute Move. The Motor Position becomes valid when you
preset the position or home the machine. See the reference chapter 5: Homing the IANF2(E), which starts on page 37,
for information on homing the machine.

2) Absolute Moves allow you to move your machine without having to calculate relative positions. If you are controlling a
rotary table, you can drive the table to any angle without having to calculate the distance to travel. For example an
Absolute Move to 180° will move the table to the correct position regardless of where the move starts from.
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Controlled Stop Conditions
» The move completes without error.

» The Hold Move control bit in the command data from the FC6A controller makes a 0—1 transition. This transition will bring
the axis into its Hold State. The use of the Hold Move bit, the Resume Move bit, and the External Input is further explained in
the Controlling Moves In Progress section starting on page 25.

> The External Input for the axis makes an inactive-to-active transition. This transition will bring the axis into its Hold State,
with the axis acting as if the Hold Move control bit in the command data from the FC6A controller made a 0—1 transition. The
use of the External Input, the Hold Move bit, and the Resume Move bit is further explained in the Controlling Moves In Progress
section starting on page 25.

If the External Input is active when an Absolute Move is started, the IANF2(E) will output one step in the specified direction
before entering the Hold State.

Immediate Stop Conditions
» The Immediate Stop bit makes a 0—1 transition in the command data from the FC6A controller.
> An inactive-to-active transition on an input configured as an E-Stop Input.
>» A CW/CWW Limit Switch is reached.

Note» An Input_Error bit is latched in the Network Input Data when an E-Stop or Limit Switch is activated. The next move
command will clear this bit automatically if none of the inputs are active when the command is issued.

Jog CW/CCW Moves

Jog Moves move in the programmed direction as long as the command is active. Two commands are available. The Jog CW Move will
increase the motor position count while the Jog CCW Move will decrease the motor position count. These commands are often used
to give the operator manual control over the axis.

Jog Moves are also used when you are interested in controlling the speed of the shaft instead of its position. One such application is
driving a conveyor belt. To accommodate these applications, the running speed, acceleration, and deceleration of the Jog Move can
be changed while the move is in progress.

The CW Limit and CCW Limit inputs behave differently for Jog CW/CCW Moves and Registration Moves CW/CCW than all other move
types. Like all moves, activating a limit that is the same as the direction of travel, for example activating the CW Limit during a Jog
CW Move, will bring the move to an Immediate Stop. Unlike the other moves, activating a limit that is opposite to the direction of
travel, for example activating the CCW Limit during a Jog CW Move, has no effect. This allows you to jog off of an activated limit
switch.

As shown below, a Jog Moves begins at the programmed Starting Speed, accelerates at the programmed rate to the Programmed
Speed and continues until a stop condition occurs. If it is a Controlled Stop Condition, the IANF2(E) will decelerate the pulse train to
the Starting Speed and stop without losing position. If it is an /mmediate Stop Condition, the pulse train stops immediately and the
position becomes invalid.

It is possible to change the speed of a Jog Move without stopping the motion if the initial value of the Programmed Speed parameter
is greater than the configured Starting Speed. The Programmed Speed, Acceleration, and Deceleration parameters can be changed
during a Jog Move. When the Programmed Speed is changed, the motor will accelerate or decelerate to the new Programmed Speed
using the new accelerate/decelerate parameter values.

[a]
w I \ Programmed Speeds
a Changed During Move
e / \ \ 8 g
( )| Starting Speed POSITION
Change in Change in Controlled
Parameters  Parameters Stop Condition

Figure R2.8 Jog Move

If the initial Programmed Speed parameter is less than the configured Starting Speed, the IANF2(E) will output pulses at the pro-
grammed rate. Attempting to change the Programmed Speed, Acceleration, or Deceleration parameters will result in an error.

If the initial Programmed Speed parameter equals zero, the IANF2(E) will output one pulse in the specified direction.
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Controlled Stop Conditions
» The Jog Move Command bit is reset to “0”.

>» The External Input for the axis makes an inactive-to-active transition. This transition will bring the jog to a stop.

Immediate Stop Conditions
» The Immediate Stop bit makes a 0—1 transition in the command data from the FC6A controller.

» The Hold_Move bit makes a 0—1 transition in the command data from the FC6A controller. This transition will result in the
Command_Error bit being set in the Network Input Data.

> An inactive-to-active transition on an input configured as an E-Stop Input.
>» A CW/CWW Limit Switch is reached.

Note» 1) An Input_Error bit is latched in the Network Input Data when an E-Stop or Limit Switch is activated. The next
move command will clear this bit automatically if none of the inputs are active when the command is issued.
2) Note that it is possible to start a move while a CW or CCW Limit Switch is active as long as the direction of
travel is opposite that of the activated Limit Switch. For example, it is possible to start a Jog CW Move while
the CCW Limit Switch is active

Registration Move CW/CCW
Similar to a Jog Move, a Registration Move will travel in the programmed direction as long as the command is active. A Registration
Move CW will increase the motor position count while a Registration Move CCW will decrease the motor position count. When the
command terminates under Controlled Stop conditions, the IANF2(E) will output a programmed number of steps as part of bringing
the move to a stop. Note that all position values programmed with a Registration Move are relative values, not absolute machine posi-
tions.

Controlled
Stop Condition

[a]
w
E ~ Programmed Speed
* / \
Starting Speed
I 1 g POSITION
B SE——
Programmed
Number of Steps

Figure R2.9 Registration Move

Note» If the Programmed Number of Steps are less than the number of steps needed to bring the axis to a stop based on the Pro-
grammed Speed and Deceleration values set with the command, the IANF2(E) will issue an error message.

As with the Jog Moves, activating a limit that is opposite of the commanded direction has on effect. For example, activating the CCW
Limit Switch during a Registration Move CW.
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An additional feature of the Registration Moves is the ability to program the IANF2(E) to ignore the Controlled Stop conditions until a
minimum number of steps have occurred. This value is programmed through the Minimum Registration Move Distance parameter,
which is set when you command the Registration Move. The figure below shows how the Minimum Registration Move Distance
parameter affects when the Stop Condition is applied to the move. As shown in the second diagram, Controlled Stop conditions are
level triggered, not edge triggered. If a Controlled Stop Condition occurs before the Minimum Registration Move Distance is reached
and the condition remains active, the move will begin its controlled stop once the Minimum Registration Move Distance is reached.

Controlled
Stop Condition

.

Y Starting Speed

SPEED

AN

Programmed Speed

POSITION

- - -~
Minimum Registration I Programmed
Move Distance Number of Steps

Controlled
Stop Condition

\ Programmed Speed
1

Starting Speed POSITION
| |

Minimum Registration ! Programmed
Move Distance Number of Steps

SPEED

TN

Figure R2.10 Minimum Registration Move Distance

Controlled Stop Conditions
» The Registration Move Command bit is reset to “0".

> An inactive-to-active transition on the External Input.

Note» Starting a Registration Move with the External Input in its active state will result in an error if the Minimum Registration
Distance equals zero, or a move of (Minimum Registration Distance + Programmed Number of Steps) if the Minimum
Registration Distance is greater than zero.

Immediate Stop Conditions
» The Immediate Stop bit makes a 0—1 transition in the command data from the FC6A controller.

» The Hold_Move bit makes a 0—1 transition in the command data from the FC6A controller. This transition will result in the
Command_Error bit being set in the Network Input Data.

» An inactive-to-active transition on an input configured as an E-Stop Input.
> A CW/CWW Limit Switch is reached.

Note» 1) An Input_Error bit is latched in the Network Input Data when an E-Stop or Limit Switch is activated. The next
move command will clear this bit automatically if none of the inputs are active when the command is issued.
2) Note that it is possible to start a move while a CW or CCW Limit Switch is active as long as the direction of
travel is gpposite that of the activated Limit Switch. For example, it is possible to start a Jog CW Move while
the CCW Limit Switch is active
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Controlling Moves In Progress
The IANF2(E) has the ability to place a running move on hold. The module can later resume the move if an error did not occur while
the move was in its Hold state. One potential application for this feature is bringing a move to a controlled stop when your controller
senses an end-of-stock condition. The move can be put in its Hold state until the stock is replenished and then the move can be
resumed.

Note that you do not have to resume a move once it has been placed in its Hold state. You can place a move in its Hold state to pre-
maturely end the move with a controlled stop and issue any type of new move from the stopped position.

The figure below shows a profile of a move that is placed in its Hold state and later resumed.

Hold Bit Move
Activates Complete

Programmed Speed

Y |
I/ \I/ \f Starting Speed

L Position Held for a length of time.
Move resumes when Resume Bit activates.

SPEED

POSITION

Figure R2.11 Hold/Resume a Move Profile

Find Home Moves

Issuing a Hold command while a Home CW or Home CCW command is active will result in the IANF2(E) issuing a Command Error and
the axis will be brought to an immediate stop.

Jog Moves

Issuing a Hold command while a Jog CW or Jog CCW command is active will result in the IANF2(E) issuing a Command Error and the
axis will be brought to an immediate stop.

Registration Moves

Issuing a Hold command while a Registration Move CW or Registration Move CCW command is active will result in the IANF2(E) issu-
ing a Command Error and the axis will be brought to an immediate stop.

Absolute and Relative Moves
Absolute and Relative Moves can be placed in a Hold state and resumed if error conditions, such as programming errors, have not
occurred. New Acceleration, Deceleration, and Programmed Speed parameters can be written to the IANF2(E) while these moves are
in their hold states. If the parameters are accepted without error, the move can be resumed and it will use the new parameter val-
ues. Note that a change to the Target Position is ignored.

Encoder Follower Move

An encoder is typically used in an open-loop system for position verification. The encoder is mounted to the back of the controlled
motor and the encoder position is read after a move to verify that the motor moved as expected.

When an axis of the IANF2(E) is used in Encoder Follower mode, the encoder is not mounted on the controlled motor. Instead, the
encoder is typically mounted on a second motor, but it can be mounted anywhere, including on something as simple as a hand crank.
While in this mode, the axis will output motor control pulses in response to pulses on the encoder inputs.

Two commands are available. The Encoder Follower CW Move will output clockwise pulses when the encoder count is increasing and
the Encoder Follower CCW Move will output counter-clockwise pulses when the encoder count is increasing. The IANF2(E) considers
the encoder count increasing when the encoder’s A signal is leading the B signal.

The External Input is ignored when the axis is in Encoder Follower mode.

This mode is sometimes referred to as electronic gearing, because the motor will change position in response to a change in position
of the encoder.
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Multiplier and Divisor
The IANF2(E) has two parameters that allow you to set any pulse ratio you want between the encoder and the motor. These two
parameters are the Multiplier and Divisor. When their ratio equals one, the IANF2(E) will output one pulse for every position change it
sees on the encoder inputs.

Note» As with all encoder functions on the IANF2(E), X4 decoding is used when updating the encoder count register. This fact
must be taken into account when calculating the appropriate Multiplier and Divisor values.

The Multiplier and Divisor parameter each have a range of 1 to 32,768. It is possible to enter a ratio greater than one when program-
ming these values. The IANF2(E) will output multiple steps per encoder count.

Note» The maximum encoder input frequency is 250 kHz, and the maximum motor output frequency is 1 MHz.

It is possible for your application to mathematically exceed this 1 MHz maximum output frequency when the Multiplier/Divisor ratio is
greater than one. For example, assume your Multiplier/Divisor ratio is 3, and your encoder input frequency is 125 kHz. Ideally, your
motor output frequency would be: 125 kHz X 4{decoding} X 3{ratio} = 1.5MHz. As this exceeds the 1 MHz limit, the IANF2(E) will
output pulses at its IMHz rate until motor position catches up with the encoder position.

Acceleration/Deceleration

The Linear Acceleration type is the only one available when using Encoder Follower Moves. Unlike other moves, the Acceleration and
Deceleration values can be set to zero with this move type. If they are zero, the axis will immediately match the encoder speed when
a move begins. If this stalls the motor, set the Acceleration and Deceleration parameters to their maximum value of 2000 steps/mil-
lisecond/second. If the motor still stalls, decrease the Acceleration and Deceleration values until the motor runs correctly.

Note» 1) The IANF2(E) will always output the correct number of steps when operating in this mode. However, the use of the
Acceleration and Deceleration parameters, especially low values, can cause the motor’s motion to lag behind the
encoder’s motion.

2) If the Acceleration and Deceleration parameters are set to zero, electrical noise on the encoder inputs may cause the
motor to oscillate back and forth by +1 step when there is no encoder motion.

How It Works

The IANF2(E) always uses 4X decoding when counting pulses from the encoder. If you set both of your Multiplier and Divisors to 1
and set the motor steps/turn on your motor’s driver to four times the number of encoder lines, then the motor will complete one rota-
tion for every rotation of the encoder’s shaft.

Once placed in Encoder Follower mode, the IANF2(E) monitors the Jog Move command bits in the output registers assigned to the
module. When either of these bits are set, the encoder inputs are monitored for a change in position. When a change is sensed, the
IANF2(E) will begin to output pulses within 50 microseconds.

Controlled Stop Conditions
» The encoder stops moving.
> Both of the Jog Move command bits equal zero.

» Encoder Follower moves cannot be brought to a controlled stop by using the Hold Move control bit in the command data from
the FC6A controller.

Immediate Stop Conditions
» The Immediate Stop bit makes a 0 — 1 transition in the command data from the FC6A controller.
> A positive transition on an input configured as an E-Stop Input.
>» A CW or CWW Limit Switch is reached.

Advanced Ratio Control

The Multiplier and Divisor values give you a great deal of control over the ratio of motor turns per encoder turn, but you can achieve
even finer control if your motor’s driver allows you to set the motor steps per turn.

The Z pulse is not used to correct the encoder position once per turn, so you can actually program the Motor Steps/Turn to any value
you want within its valid range. For example, if your encoder’s resolution is 4,000 counts per turn (a 1,000 line encoder) and you set
the motor steps per turn on the motor’s driver to 10,000, you will have built a 2.5:1 gear down into your system before applying the
IANF2(E) Multiplier and Divisors. (Two and one half rotations of the encoder = 10,000 counts = 1 motor rotation.)
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Introduction

This reference is for customers that must program very precise profiles. Understanding this section is not necessary before program-
ming the IANF2(E) and it can be considered optional.

Units of Measure

The equations in this reference use a unit of measure for acceleration and deceleration of steps/second/second (steps/second?).
However, when programming the IANF2(E), all acceleration and deceleration values must be programmed in the unit of measure of
steps/second/millisecond.

> To convert from steps/second2 to steps/millisecond/second, divide the value by 1000. This must be done when converting
from a value used in the equations to a value programmed into the IANF2(E).

> To convert from steps/millisecond/second to steps/secondz, multiply the value by 1000. This must be done when converting
from the value programmed into the IANF2(E) to the value used in the equations.

Linear Acceleration Equations
When you choose to use the linear acceleration type, the speed of the move will increase linearly towards the Programmed Speed.
This is the fastest form of acceleration, resulting in the fastest move between two points at its programmed speed. For the smoothest
transition from the starting speed, the starting speed should be equal to the square root of the acceleration in steps/sec?. For exam-
ple, if the choose acceleration is 20,000 steps/sec?, the smoothest transition occurs when the starting speed is 141. (1412 = 20,000)

— Programmed
Speed

SPEED

TIME

ACCELERATION

’kta

|k — TIME

Figure R3.1 Constant Acceleration Curves

Variable Definitions

The following variables are used in these equations:
» Vg = Configured Starting Speed of the move o
> Vp = Programmed Speed of the move w
>» a= Acceleration value. Must be in the units of steps/second? o
> d= Deceleration value. Must be in the units of steps/second2 v
> T, or Tp = Time needed to complete the acceleration or
deceleration phase of the move
> Dj or Dp = Number of Steps needed to complete the acceleration TIME
or deceleration phase of the move | Ta
I
Figure R3.1 gives the equations to calculate Time, Distance, and Acceleration values for a
constant acceleration move.
TA or TD DA or DD a
Acceleration Type (Time to (Distance to .
Accelerate or Decelerate) Accelerate or Decelerate) (Average Acceleration)
; Ta=(Vp—Vs)/a Da = Ta*(Vp + Vg)/2 _y2_y2
Linear Tp = (Vp - Ve)/d Dp = Tp*(Vp + Vo)/2 a = (Vp° — Vg)/2Dp

Table R3.1 Acceleration Equations
If the sum of the D, and Dp, values of the move is /ess than the total number of steps in the move, your move will have a Trapezoidal
profile.
If the sum of the D, and Dp values of the move is equal to the total number of steps in the move, your move will have a Triangular
profile and your move will reach the Programmed Speed before it begins to decelerate.
If the sum of the D, and Dp values of the move is greater than the total number of steps in the move, your move will have a Triangu-
lar profile and it wi// not reach the Programmed Speed before it begins to decelerate.
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As an example, lets assume the values in table R3.2 for a move profile.

Name Value IANF2(E) Parameter Values
Acceleration (a) 20,000 steps/sec2 20
Deceleration (d) 25,000 steps/sec2 25
Starting Speed (Vs) 141 steps/sec 141
Programmed Speed (Vp) 100,000 steps/sec 100,000

Table R3.2 Sample Values
From table R3.1:
Time to accelerate: T, = (Vp — Vg)/a = (100,000 - 141)/20,000 = 4.993 seconds
Time to decelerate: Tp = (Vp — Vg)/d = (100,000 - 141)/25,000 = 3.994 seconds
Distance to Accelerate: Dp = Tp*(Vp + Vg)/2 = 4.993 * (100,000 + 141)/2 = 250,002 steps
Distance to Decelerate: Dp = Tp*(Vp + Vg)/2 = 3.994 * (100,000 + 141)/2 = 199,982 steps

Total Distance needed to accelerate and decelerate: 250,002 + 199,982 = 449,984 steps

If a move with the above acceleration, deceleration, starting speed, and programmed speed has a length greater than 449,984 steps,
the IANF2(E) will generate a Trapezoidal profile. If the move is equal to 449,984 steps, the IANF2(E) will generate a Triangular profile
and the unit will output one pulse at the programmed speed. If the move is less than 449,984 steps, the IANF2(E) will generate a Tri-
angular profile and the programmed speed will not be reached.

In the case of a Triangular profile where the programmed speed is not reached, it is fairly easy to calculate the maximum speed (V)

attained during the move. Because the move is always accelerating or decelerating, the total distance traveled is equal to the sum of
DA and DD.

Dp = Ta*(V + Vs)/2 and Ty = (Vy — Vg)/a. By substitution:
Da = (Vy — Vg)fa ™ (Vy + Vs)/2 = (Vy2 — Vs2)/2a. By the same method,
Dp = (V? — Vg2)/2d.
Therefore, total distance traveled =
Da + Dp = (V2 = Vsd)/2a + (Vy? - Vg?)/2d.
In the case where the acceleration and deceleration values are equal, this formula reduces to:

Da + Dp = (V? - Vg9)/a
Continuing the example from table R3.2, assume a total travel distance of 300,000 steps.

2 2 2 \2
Ym—Vs, Ym—Vs

Pa*bo = =55 2d

300,000 steps = Vi~ 141° + Vyy ~14L°

PRESIERS = 2(20,000) * 2(25,000)
400,000 Sens = Vi — 20,000 Vy, ~20,000

PRTSIERS = 70,000 50,000

2 2
5V —20,000) 4 Ve~ 20,000

300,000 steps = 5( 40000 ) 4|~ 50,000
200000 5Vyy ~ 100,000 4V}, — 80,000

’ S =

. 200,000 200,000
300,000 (200,000) = 9V, — 180,000

60,000.18 x 10° _ V2
20000820 7

V), = 81,650 steps/sec

Once the maximum speed has been calculated, substitute this value into the time and distance formulas in table R3.1 to calculate
time spent and distance traveled while accelerating and decelerating.
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Total Time Equations

For Trapezoidal Profiles you must first determine the number of counts that you are running at the Programmed Speed. This value,
(Dp below), is equal to your D, and Dp values subtracted from your total travel. You can then calculate your total profile time, (Tt

below), from the second equation.

Dy = (Total Number of Steps) — (D, + Dp)
Tr=Ta+Tp+ Dp/Vp
For Triangular Profiles, the total time of travel is simply:
T=Ta+Tp

S-Curve Acceleration Equations
S-Curve accelerations smoothly change the acceleration value applied during the move. This limits mechanical shocks to the system
as the load accelerates. Triangular S-Curve accelerations vary the applied acceleration throughout the acceleration phase. Trapezoidal
S-Curve accelerations have a period of linear acceleration in the middle of the acceleration phase.

When using variable accelerations, the starting speed does not have to be equal to the square root of the programmed acceleration
value for the smoothest transition from stopped to accelerating. S-Curve accelerations provides smooth transitions at the beginning
and end of the acceleration phase.

Triangular S-Curve Acceleration
The left half of figure R3.2 shows the speed profile of a move during its acceleration phase. The figure shows the triangular S-curve
acceleration in red along with the equivalent constant acceleration in black. The equivalent constant acceleration is equal to the
change in speed divided by the time it takes to achieve this change in speed.

Progrt;ren;ned 2 f Triangular S-Curve
g “J,* Constant 5 Acceleration
- o : Acceleration g Constant
] . o Acceleration
o «— Triamgular S-Curve [9]
n Acce ) S
ccgleration b
I
Starting | ] a ' Time
Speed T T Time t/2 ¢
t= t

Figure R3.2 Triangular S-Curve Example

Speed is equal to acceleration multiplied by the time it is applied. The right side of figure R3.2 shows this graphically as the area of the
gray rectangle. In order for the Triangular S-curve acceleration to reach the same speed in the same amount of time, the area of the
triangle must equal the area of the square. The area of a triangle is one half of the base length multiplied by the height. Therefore:

a.t
at = —25— Areaof rectangle = Areaof triangle
ag = 2a,

This means that a triangular S-curve acceleration profile requires twice the programmed maximum acceleration as a constant accel-
eration profile to achieve the same speed in the same amount of time.

The above examples assume that you can increase the programmed acceleration value to keep the acceleration time the same. If
your constant acceleration value is the maximum your system will allow, then using S-curve accelerations will double the time needed
to accelerate to your desired speed.
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Trapezoidal S-Curve Acceleration

The left half of figure R3.3 shows the speed profile of a move during its acceleration phase. The figure shows the trapezoidal S-curve
acceleration in red. In the IANF2(E), the period of constant acceleration is 50% of the acceleration phase. The equivalent constant

acceleration is in black. The equivalent constant acceleration is equal to the change in speed divided by the time it takes to achieve
the change in speed.

Programmedf{ — —— ——— — — — = ) )
Speed : Trapezoidal S-Curve Acceleration
~—— Constant 5
S o : Acceleration 'g a, Constant
o ! Q@ a Acceleration
\ . [9]
& . —Trapezoidal S-curve Q
Acqeleration <
StartingH | ) Time
Speed \ T Time ¢

Figure R3.3 Move Profile Example

Speed is equal to acceleration multiplied by the time it is applied. The right side of figure R3.3 shows this graphically as the area of the
gray rectangle. In order for the Trapezoidal S-curve acceleration to reach the same speed in the same amount of time, the area of the
polygon must equal the area of the rectangle.

at ag
> + Y = a,t Areaof polygon = Areaof rectangle
2at adt
—S+5 = at
4 4 ¢
3a.t
S —
T = act
_4
ag = éac

This means a trapezoidal S-curve acceleration profile requires its programmed acceleration value to be 4/3 that of the constant accel-
eration value used to achieve the same speed in the same amount of time.

The above examples assume that you can increase the programmed acceleration value to keep the time of the acceleration phase the
same. If your constant acceleration value is the maximum your system will allow, then using S-curve accelerations will lengthen the
time needed to accelerate to your desired speed by 133.3% (4/3).
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Introduction

This chapter introduces the three interpolated move types available with the IANF2(E). These moves coordinate the outputs of the
two channels, allowing you to perform synchronized moves.

The X-Y Plane

Its easiest way to explain the interpolated move types is in terms of 2,147,483,647
motion in the X-Y plane defined by the two axes. This plane is shown Axis 2
in figure R4.1.
P . . . (1,073,741,823, 1,073,741,823)
> A move that results in increasing counts on the axis will cause
CW pulses on the outputs of the axis. Likewise, a move that +
results in decreasing counts on the axis will cause CCW pulses CcW—

. -2,147,483,648 - 2,147,483,647
on the outputs of the axis. - CCW Axis 1

» The =2 billion+ counts at the ends of each axis represent the
minimum and maximum values of the Current Position register
for the axis, which is a signed 32 bit value. These values are ~ 4%73741823,1,073,741,823)
not hard limits. 1f you are performing a relative move in a CW
direction that exceeds 2,147,483,647 counts, the Current Posi-
tion value will roll over to its maximum negative value. -2,147,483,648

» The colored square with limits of £1,073,741,823 counts rep- Figure R4.1 X-Y Plane
resents the limits of Absolute coordinates. All defined positions
must be within these limits when programming an absolute
move, but, in the case of circular interpolated moves, the move
can travel beyond these limits while it is running.

Linear Interpolated Moves
Conceptually, a Linear Interpolated Move is performed by travelling the 2,147,483,647

shortest distance between two points on the X-Y plane. Axis 2
The Start Point is the current position defined by the two axes. The End _
Point can be programmed with Relative or Absolute coordinates. In fig- O 1000 (6.460.000)
ure R4.2 on the right, relative coordinates are shown in parentheses. Axis2 = 1,480,000 (2,460,000)
i i -2,147,483,648 ,/. —> 2,147,483,647
Relative Linear Moye . . . — Axis 1
When programming a move with Relative coordinates, you program Start Point
H Axis1l = —1,930,000
the number of steps, or offset, you want each axis to travel. Pt 980,000
» When programming the End Point with Relative coordinates,
the maximum offset is +£1,073,741,823 counts. Positive offsets
will result in clockwise moves on the axis, while negative off- ,
sets result in counter-clockwise moves. “2,147,483,648
> The Current Motor Position register that is reported back to the Figure R4.2 Linear Interpolated Move

PLC is a full 32 bit register. (+2,147,483,647 counts) The only
way to move beyond £1,073,741,823 counts is with multiple
relative moves.

Absolute Linear Move
Absolute coordinates treat the End Point as an actual position on the machine. Note that you must set the Home Position for both
axes of the machine before you can run an Absolute Linear Move. (See the definition of Home Position on page 17.)

> The range of values for the End Point when it is treated as an actual position on the machine is £1,073,741,823 counts. The
move will be clockwise if the End Position coordinate is greater than the Current Position of the axis and negative if the End
Position coordinate is less than the Current Position of the axis.

» The Start Point can be any position in the X-Y plane. It does not have to be within the +1,073,741,823 count range.

» The Current Motor Position register that is reported back to the PLC is a full 32 bit register. (+2,147,483,647 counts) How-
ever, you cannot move beyond +1,073,741,823 counts with an Absolute Linear Move.

ANMCI By IDEC Corporation 31



INTERPOLATED MOVE PROFILES

IANFZ(E) User Manval

Required Parameters
Five parameters are required to define a Linear Interpolated Move:

>
>

End Point X (Axis1) coordinate (Absolute or Relative)
End Point Y (Axis2) coordinate (Absolute or Relative)
Must use same system as the X coordinate
Interpolated Target Speed

Interpolated Acceleration

Interpolated Deceleration

>
>
>

AXis 2

Component
Vector 2

Target Speed, Acceleration, and Deceleration define the vector for the path as a whole,
not the individual axes, so they are programmed only once. As shown in figure R4.3 to
the right, the IANF2(E) calculates the required component vector values for each axis

before beginning the move.

Circular Interpolated Moves

Figure

Programmed
| Vector

Axis 1

Component
Vector 1

R4.3 Programmed Vectors

Conceptually, a Circular Interpolated Move is performed by traveling between two points in the X-Y plane along an arc of a circle
defined within the plane. As with Linear Interpolated Moves, the Start Point of every move is the current position of the two axes.
The other points can be programmed with Absolute or Relative coordinates.

For non-interpolated, single axis moves, the terms “clockwise” and “counter-clockwise” refer to whether or not the Motor Position
value reported back to the FC6A will increase or decrease as a result of the move. (Clockwise moves increase the Motor Position
Value.) For Circular Interpolated Moves, the terms “clockwise” and “counter-clockwise” refer to the direction of travel when looking
down at the X-Y plane. For example, figure R4.4 below shows a counter-clockwise move.

There are three methods to specify a Circular Interpolated Move.

Center Point Method
The Center Point method is shown in figure R4.4. In addition to the End
Point, this method defines the Center Point of the circle. The IANF2(E)
verifies that the length from the Center Point to the Start Point is equal to
the length from the Center Point to the End Point before running the pro-
file. Both lengths are radii of the circle and must be equal.

Even though these three points completely define the circle, they cannot
define the direction of travel along the circle to move from the Start Point
to the End Point. Because of this, the IANF2(E) has two commands for
use with the Center Point method. One command causes CW motion
along the circle path while the other causes CCW motion. Note that CW
and CCW motion in this case refers to the direction of travel in the X-Y
plane as shown in the figure above. It does not refer to the state of the
outputs during the move. Depending on the size and location of the cir-
cular path, each axis may output both CW and CCW pulses during the
move.

The Center Point and End Point can be specified with Relative or Absolute
coordinates and the two points must use the same coordinate system.

2,147,483,647

Start Point
Axis1 = 2,932,000
Axis2= 3,341,000 _

AXxis 2

End Point
_ Axisl = 3,442,815 ( 6,374,815)
~ Axis2 = 1,883,000 (—1,458,000)
N

)

-2,147,483,648 @

Center Point

Axis1 = —358,000 ( 1,500,000)
Axis2 = —70,000 (-3,411,000)

- 2,147,483,647
AXis 1

CCW Profile

-2,147,483,648

Figure R4.4 Center

Point Circular Move

> When programming the End Point and Center Point with Relative coordinates, the maximum offsets are +1,073,741,823

counts from the Start Point.
>

When programming the End Point and Center Point with Absolute coordinates, these positions must be in the range of

+1,073,741,823 counts. The Start Point can be any position in the X-Y plane. It does not have to be within the

+1,073,741,823 count range.

» The IANF2(E) calculates the radius value and it cannot exceed 1,073,741,823 counts.

Note» This is the only method that allows you to set the End Point equal to the Start Point and travel along the entire circular
path in the X-Y plane. All other methods only allow you to travel over an arc of the defined circle.
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Circular Interpolated Moves (continued)

Radius Method
The Radius method is shown in figure R4.5. In addition to the End 2,147,483,647
Point, this method defines radius of the circular path. In addition to Axis 2
the Start Point, these two pieces of information actually define two cir- Start Point PR
cles in the plane, so an additional piece of information is used to define ﬁi}iii“;jggjggg / A |
the move path. This piece of additional information is the sign of the e }
radius value. - T\ > /
/ \ \
> If the radius is positive, the move will travel the shortest arc "2/147,483,648 | - ¢ - Axis1 2,147,483,647
between the two points. If the radius is negative, the moves ( /End Point
i i i N 7 Axisl = 2,828,000 ( 4,317,000

will travel the longest arc between the two points. Rﬂ%‘,&? R sl - 44 ((_5'053,000))
In order to determine the direction of travel, clockwise or counter-
clockwise, the IANF2(E) has two commands for use with the Radius

method. One command causes CW motion along the circle path while

the other causes CCW motion. Note that CW and CCW motion in this "2/147,483,648

case refers to the direction of travel in the X-Y plane as shown in the 2,147,483,647
figure R4.5. It does not refer to the state of the outputs during the Axis 2
move. st )
P . Path A
The bottom half of figure R4.5 shows the four available moves based
on the sign of the radius value and the move direction. pathC ﬁ" \‘%5
. . / \ o
> Path A: CW move, Negative radius -2,147,483,648 / . \‘ e 147,483,647
> Path B: CW move, Positive radius \\ "40"’ Axis 1

> Path C: CCW move, Positive radius
» Path D: CCW move, Negative radius
The End Point can be specified with Relative or Absolute coordinates.

» When programming the End Point with Relative coordinates,
the maximum X and Y offsets are £1,073,741,823 counts from
the Start Point.

» When programming the End Point with Absolute coordinates,
the X and Y positions must be in the range of +1,073,741,823
counts. The Start Point can be any position in the X-Y plane.
It does not have to be within the +1,073,741,823 count range.

» The End Point cannot have the same coordinates as the Start Point. Therefore, a move programmed by this method cannot
travel along the entire circular path in the X-Y plane. If you need your move to travel the entire circular path, then you must
program the move using the Center Point Method as described on page 32.

-2,147,483,648
Figure R4.5 Radius Circular Move

» The maximum value for the Radius parameter is +£1,073,741,823 counts.
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Via Point Method
The Via Point Method defines a third point on the circular path that the 2,147,483,647
move will pass through while travelling from the Start Point to the End )
Point. This method is illustrated in figure R4.6. _ Start Point End Point
A/_\’)‘('Ii = —ggigvggg Axisl = 497,000 (3,225,000)
This method has only one command associated with it because the o e, /is2= 3,697,000 (~118,000)
IANF2(E) can determine the direction of travel for the move with the 4 N
. . / CW Profile
three given points. / \
-2,147,483,648 T 2,147,483,647
The Via Point and End Point can be specified with Absolute or Relative / | Axis 1
coordinates and the two points must use the same coordinate system. \ /
Via Point /
» When programming the End Point and Via Point with Relative Ax?séf—l,ggg,ggg (1;18»5888) ’
coordinates, the maximum X and Y offsets are +1,073,741,823 fxisz = 4.006.000 (309.000) | _ <
counts from the Start Point. Axis 2

> When programming the End Point and Via Point with Absolute "2/147,483,648

coordinates, the X and Y positions must be in the range of
+1,073,741,823 counts. The Start Point can be any position in
the X-Y plane. It does not have to be within the
+1,073,741,823 count range.

» The maximum value for the Radius parameter is 2,147,483,647 counts.

Figure R4.6 Via Point Circular Move

> Note that the Start Point, End Point, and Via Point must all have different coordinates and they cannot be collinear. There-
fore, a move programmed by this method cannot travel along the entire circular path in the X-Y plane. If you need your move
to travel the entire circular path, then you must program the move using the Center Point Method as described on page 32.

Controlled and Immediate Stops
Like most of the single axis moves described in reference chapter 2, Interpolated Moves can be brought to a Controlled Stop or
Immediate Stop.

» Controlled Stop: The move immediately begins decelerating at its programmed deceleration value until it reaches the con-
figured Starting Speed. The move stops at this point. The motor position values are still considered valid after a Controlled
Stop and the machine does not need to be homed before Absolute Moves can be run again.

> Immediate Stop: The move immediately stops outputting pulses regardless of the present pulse frequency. Because it is
possible for the inertia of the load attached to the motors to pull them beyond their stopping points, the motor position values
are considered invalid after an Immediate Stop and the machine must be homed before Absolute Moves can be run again.

Controlled Stop Conditions

» The Hold Move control bit in the command data from the FC6A controller makes a 0—1 transition. This transition will bring
the axis into its Hold State. This command should be issued on axis 1.

» The External Input for either axis makes an inactive-to-active transition. This transition will bring the axis into its Hold State.

If the External Input is active when a Relative Move is started, the IANF2(E) will output one step in the specified direction
before entering the Hold State.

Immediate Stop Conditions
» The Immediate Stop bit makes a 0—1 transition in the command data from the FC6A controller.
» An inactive-to-active transition on an input configured as an E-Stop Input.
> A CW/CWW Limit Switch is reached.
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Handling Rounding Errors

When you enter coordinates for Interpolated Moves, you enter integer values. The IANF2(E) then calculates the path it needs to take
before actually starting the move. For Linear Interpolated Moves, the IANF2(E) will always be able to calculate a move profile as long
as the end point is within its valid range. This is not the case for Circular Interpolated Moves.

Regardless of the method you use to define a Circular Interpolated Move, the IANF2(E) always calculates the center point of the circle
as well as the radius from the center point to the start point and the radius from the center point to the end point. If these radii are
not equal, then the IANF2(E) generates an error message instead of performing the move.

More likely than not, the two radii will be real values with fractional components. These two values are rounded off by the IANF2(E)
to integers before being compared. The IANF2(E) will round off these values as you would expect, all values with a fractional compo-
nent greater than or equal to 0.5 are rounded up, all values with a fractional component less than 0.5 are rounded down.

Figure R4.7 is an example of this problem. The radius from the Center Point and
Start Point is approximately 1,828.6, which is rounded to the integer 1,829 by
the IANF2(E). The radius from the Center Point and End Point is approximately
1,828.2, which is rounded to the integer 1,828. Because these radii differ by
one count, the IANF2(E) will refuse to run the move.

You have two options to correct this problem. You can adjust the Center Point
location or you can adjust the End Point location. The solution you choose
depends on which point location is more important for you to keep. In the exam-
ple, the End Point was adjusted by increasing the axis 1 position by one count.
This is the simplest solution because adjusting the Center Point would require
you to recalculate the Center Point to Start Point radius because it will also
change.

Start Point
Axisl = —1,000
Axis2 = 1,531

4

\

Initial End Point

Axisl = 1,562
Radius = 1,828.6 A);Iizz = 'SSO
(1829) | ™ _Radius = 1828.2
(1828)
CCW Motion

Axis 1
Adjusted
) End Point
Center Point Axisl = 1,563
Axisl =0 Axis2 = 950
Axis2 =0 Radius = 1829.1
Axis 2 (1829)

|

Figure R4.7 Round Off Error Example
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Notes
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REFERENCE 5: HOMING THE IANF2(E)

Introduction

This chapter explains the various ways of homing an axis on an IANF2(E). Inputs used to home the module are introduced and dia-
grams that show how the module responds to a homing command are given.

Definition of Home Position
The Home Position is any position on your machine that you can sense and stop at. Once at the Home Position, the motor position
register on the IANF2(E) must be set to an appropriate value. If you use the module’s Home CW and Home CCW commands, the
motor position register will automatically be reset to zero once the home position is reached. The Encoder Position register will also
be reset to zero if the quadrature encoder is enabled for the axis.

Note» Defining a Home Position is completely optional. Some applications, such as those that use a servo or stepper for speed
control, don't require position data at all.

With the exception of Absolute Moves, the IANF2(E) can still perform all of its move commands if the Home Position is not defined.
Both axes must be homed before you can run Absolute Interpolated Moves.

Preset Position
One of the ways to define the Home Position is to issue the Preset Position command to the IANF2(E) axis. Before doing this, you will
need a way of sensing position outside of the IANF2(E) module. The machine position data must be brought into the host controller,
the correct preset value calculated, and this value written to the IANF2(E) axis with the Preset Position command. A separate Preset
Encoder command exists that allows you to set the encoder position register to any value within its range. The range of values for
motor position and the encoder position is -2,147,483,648 to 2,147,483,647.

Home CW/CCW Commands

The other choice is to use the module’s Home CW/CCW commands to order the IANF2(E) to find the Home Position based on sensors
brought into the unit. The Home CW command begins searching by outputting CW pulses to the motor’s driver and ends when the

home sensor triggers while the IANF2(E) is outputting CW pulses at the Starting Speed. The Home CCW command operates in the

same way but starts and ends with CCW pulses.

Homing Inputs
Five inputs can be used when homing the module. Four are physical inputs attached to the module and one is a bit in the FC6A out-
put data words.

Physical Inputs

>» Home Input: This input is used in one of two ways: 1) This input is used to define the actual home position of the machine.
2) The input is used as a home proximity input when using the encoder marker pulse to home the machine.

» Encoder Marker (Z) Pulse: If you configure the IANF2(E) to use an encoder, you have the option of using the encoder’s
marker pulse to home the IANF2(E).

» CW Limit Switch Input: This input is used to prevent overtravel in the clockwise direction.
» CCW Limit Switch Input: This input is used to prevent overtravel in the counter-clockwise direction.

Backplane Inputs

> Backplane_Proximity_Bit: The IANF2(E) can be configured to ignore changes on the physical homing input until the
Backplane_Proximity_Bit makes a 0—1 transition. The IANF2(E) will home on the next inactive-to-active change on the phys-
ical input once this transition occurs. You must program your FC6A to control the state of this bit.

Note» This bit is not used by default, and must be activated when you configure the IANF2(E) before is can be used. If you decide to
activate this bit when you configure the unit and then never set the Backplane_Proximity_Bit to a “1” while homing the
IANF2(E), motion will not stop when the physical homing input is reached.
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Homing Configurations
The IANF2(E) axis must be correctly configured before one of the homing commands will be accepted. One of the following must be
part of the axis configuration before you can run the homing commands.

1) Enable the Home Input. Configure the homing operation to use the Home Input.

2) Enable the Home Input as well as the Backplane_Proximity_Bit. Configure the homing operation to use the Home Input.

3) Enable the Home Input as well as the Encoder Inputs. Configure the homing operation to use the Marker Pulse. (In this
configuration, the Home Input acts as a hardware home proximity input.)

4) Enable the Encoder Inputs as well as the Backplane_Proximity_Bit. Configure the homing operation to use the Marker Pulse.

Note» A homing operation can occur without configuring the axis to use the CW Limit or CCW Limit inputs. If you choose to configure
the axis in this way, the axis has no way to automatically prevent overtravel during a homing operation. In linear applications,
you must prevent overtravel by some external means, or ensure that the homing command is issued in the direction that will
result in reaching the homing input directly.

In addition to the above settings, the Homing Timeout parameter will also be set. This parameter sets a maximum number of seconds
the IANF2(E) axis will attempt to find the Home Position before it fails with an error. The range is 0 to 300 seconds, with a value of
zero disabling the timeout feature.

Homing Profiles

Note» The Home CW command is used in all of these examples. The Home CCW command will generate the same profiles in the
opposite direction.

Home Input Only Profile

Figure R5.1 below shows the move profile generated by a Home CW command when you use the Home Input without the
Backplane_Proximity_Bit.

(cw)
Home Limit
Switch
@ .
/ <
E ( [ @ \ Starting Speed
i Y POSITION
% Starting Speed
% ®
®
(ccw)

Figure R5.1 Home Input Profile
1) Acceleration from the configured Starting Speed to the Programmed Speed
2) Run at the Programmed Speed until the Home Input activates
3) Deceleration to the Starting Speed and stop, followed by a two second delay.
4) Acceleration to the Programmed Speed opposite to the requested direction.
5) Run opposite the requested direction until the Home Input transitions from Active to Inactive
6) Deceleration to the Starting Speed and stop, followed by a two second delay.
7) Return to the Home Input at the configured Starting Speed. Stop when the Home Input transitions from inactive to active.

Note» |If the Home Input is active when the command is issued, the move profile begins at step 5 above.
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Profile with Proximity Input
Figure R5.2 below shows the move profile generated by a +Find Home command when you use:
» the Home Input with Backplane_Proximity_Bit

» the Marker Pulse home with Home Input as proximity sensor
» the Marker Pulse home with Backplane_Proximity_Bit

(cw) Home
®Home Proximity Bit Home Input
Input Active

B |/ @ Starting Speed
w POSITION
o Starting Speed
(%]

(ccw)

Figure R5.2 Homing with Proximity

1) Acceleration from the configured Starting Speed to the Programmed Speed

2) Run at the Programmed Speed

3) Ignores homing input, (Home Input or Marker Pulse) because the proximity input has not made an inactive to active
transition.

4) Deceleration towards the Starting Speed when the proximity input (Backplane bit or Home Input) transitions from its inactive
to active state. The axis will stop as soon as the Home Input becomes active.

5) The Starting Speed is the minimum speed the profile will run at. If the axis decelerates to the Starting Speed before reaching
the Home Input, it will continue at this speed.

Note» Figure R5.2 shows the Backplane_Proximity_Bit staying active until the IANF2(E) reaches its home position. This is valid, but
does not have to occur. As stated in step 4, the IANF2(E) starts to hunt for the home position as soon as the
Backplane_Proximity_Bit makes a 0—1 transition.
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Profile with Overtravel Limit

Figure R5.3 below shows the move profile generated by a +Find Home command when you use:

» CW Overtravel Limit

» Home Input without the Backplane_Proximity_Bit

The profile is generated when you encounter an overtravel limit in the direction of travel. (In this example, hitting the CW limit while
traveling in the CW direction.) Hitting the overtravel limit associated with travel in the opposite direction is an Immediate Stop condi-

tion. The axis will stop all motion and issue a Home Invalid error to the FC6A.

The IANF2(E) will stop the axis with an error if both overtravel limits are activated while the IANF2(E) is trying to find the home posi-

Overtravel
Limit

Starting Speed

POSITION

tion.
(cw) Home cw
Limit
Switch
@
) ®
o @ /
w | 1 A
o A
n
©® < ©
®
(ccw)

Figure R5.3 Profile with Overtravel Limit

1) Acceleration from the configured Starting Speed to the Programmed Speed.

2) Run at the Programmed Speed.

3) Hit CW Limit and immediately stop, followed by a two second delay.

4) Acceleration to the Programmed Speed opposite to the requested direction.
5) Run opposite the requested direction until the Home Input transitions from Active to Inactive.

6) Deceleration to the Starting Speed and stop, followed by a two second delay.

Starting Speed

7) Return to the Home Input at the configured Starting Speed. Stop when the Home Input transitions from inactive to active.

Note» If the overtravel limit is active when the Find Home Command is active, the profile will begin at step 4.

Controlling Home CW/CCW Commands In Progress

Controlled Stop Conditions
» The move completes without error.

Note» The Hold_Move control bit in the Network Output Data cannot be used to bring a Home CW/CCW command to a controlled stop.

Immediate Stop Conditions

> The Immediate Stop bit makes a 0—1 transition in the Network Output Data.

> An inactive-to-active transition on an input configured as an E-Stop Input.

» The overtravel limit associated with travel in the opposite direction is activated. i.e. Activating the CCW limit during a CW Find
Home command. This can occur if the overtravel limits are not wired to the IANF2(E) correctly, or if both overtravel limits are

activated while the unit is trying to find the home position.

» The time defined by the Homing Timeout parameter in the configuration data is exceeded.

40

AMCI By IDEC CORPORATION
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Introduction
The IANF2E can be installed as a single device. An IANF2 module must be installed as part of an AnyNET-1/0 Stack, which includes an
IANG1E or IANF2E as the network connection for the AnyNET-1/0 Stack.

1.1 Safe Handling Guidelines

1.1.1 Prevent Electrostatic Damage

ACaution Electrostatic discharge can damage the IANF2(E). Follow these guidelines when handling the module.

1) Touch a grounded object to discharge static potential before handling the module.
2) Work in a static-safe environment whenever possible.

3) Wear an approved wrist-strap grounding device when available.

4) Do not touch the pins of the bus connector or I/0 connector.

5) Do not disassemble the module.

6) Store the unit in its anti-static bag and shipping box when it is not in use.

1.1.2 Prevent Debris From Entering the Unit

@ Warning While mounting devices, be sure that all debris (metal chips, wire strands, tapping liquids, etc.) is prevented from falling
into the module. Debris may cause damage to the unit or unintended machine operation with possible personal injury.

1.1.3 Remove Power Before Servicing

@ Warning Remove power before removing or installing any IANF2(E) module. The module interconnect bus is not power limited.

1.2 Mounting

1.2.1 Dimensions
Figure T1.1 shows the dimensions of an IANF2(E) module.

1/0 Mating Connector 4.47"
(113.5)

1.78" \HHHHHH HHH
ke T

L

oo PRy
A CIRN/AIVICH]

ET

o

. ©

. o B

&x YT
oS —0.26"
(6.6)

- A\

Figure T1.1 AnyNET-I/O Outline
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1.2.2 Minimum Spacing
As shown in figure T1.2, you must maintain a minimum spacing of
2 inches (50 millimeters) from enclosure walls, wireways, adjacent
equipment, etc. for adequate system ventilation.

Minimum Spacing (All dimensions)
2.0 inches / 50.8 mm

Also note that the modules must be mounted in the orientation shown
in the figure. Mounting the system in any other orientation will
decrease the efficiency of the ventilation slots on the top and bottom
of each module which may lead to system overheating and malfunc-
tion.

1.2.3 DIN Rail Installation
The IANF2(E) module is designed to be mounted on DIN rail. EN 05
022 - 35 x 7.5 DIN rail is preferred. EN 05 022 - 35 x 15 DIN rail can
be used if mounting a single IANF2E module. The DIN rail for the
modules should be securely installed and grounded before the mod-
ules are mounted on it.

Figure T1.2 Ventilation Spacing
1.2.4 Installing IC-5 Connectors (as needed)
If you are installing a stack of modules instead of a single IANF2E,
then you need to install the 11C-5 connectors on the DIN rail to allow the modules in the stack to communicate. Each module requires
two 11C-5 connectors. Figure T1.3 shows how to install the
11C-5 connectors in the DIN rail.

Module Ke 1) Clip onto Ralil
[lesee N

= —

= =

B ] D E ]

= B ]
(— 1 — | LA

—<=—— 2) Slide into Place

Figure T1.3 IIC-5 Connector Installation

Note» 1)EN 05 022 - 35 x 7.5 DIN rail must be used. The 11C-5 connectors are not properly supported in EN 05 022 - 35 x 15
DIN rail.
2) Note the orientation of the 11C-5 connectors when installing them. The module key goes towards the bottom of the
DIN rail.
3) Two 11C-5 connectors are included with the IANF2(E). Additional connectors can be ordered from IDEC or directly
from Phoenix Contact. Their Phoenix Contact part number is 271 37 22. (ME 22,5 TBUS 1,5/ 5-ST-3,81 KM)

1.2.5 Mounting the IANF2(E) Module
Mounting an AnyNET-1/0 module is a very simple process thanks to the design of the enclosure.

1) Partially engage the 11C-5 connectors into the enclosure.
2) Engage the top clip in the enclosure with the top of the DIN rail and rotate the module down until the metal bracket snaps on
to the DIN Rail.
Once all of your modules are installed, it is suggested to use the end caps from Phoenix Contact with the part number of 271 37 80
to secure the modules on the DIN Rail. These end caps prevent the module from sliding along the DIN rail if it is subjected to shock
or vibration during machine operation.
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1.3 Addressing

Each module needs to be given an address within the

stack before the system will operate correctly. The
address is set with the five position DIP switch on the front e ) (R | e ) oy B oo )
of the module. If you are using a single IANF2E module, r"‘m"Tu A LT"‘M"TL < TAMGTL L |
its address must be set to zero, with all switches in their A"V"'E’\"”o AnyNET-1/0 A"V"’E’\'"m AnyNET-1/0 A"V"'E’\'"/o AnyNET-1/0
“OFF” position. / \ / \ / \
{T=F) de==F) {==-h)
Note» 1) Only a single switch should be in the “ON” :% § \ :g § \ :% § \
position when setting the address. | oz |2 | | o | 2 ] | om | 2 |
2) The module that has an address of zero \\Address/ \\Address, ‘\Address,
must have a network interface and it is NG ol % 2/
the only module in the stack that can ]_STﬂus { ]_STéIUS ]_smﬂms {

have a direct connection to the network.

3) If a module with a network interface has
a non-zero address, then its network
interface is disabled. This allows two or
more IANF2E modules to work in a single
stack.

Figure T1.4 Addressing Example

Figure T1.4 is a close up of three modules in an AnyNET-1/0 Stack. The module on the left is a module with a network interface, and
has an address of zero (All DIP switches off.) This module has the active network interface and connects the stack to the network.
Reading left to right, the remaining modules have addresses of one and two respectively. These modules may have network inter-

faces. If they do, their network interfaces are disabled.

1.4 Ethernet Connections

The Ethernet port is located on the bottom of the IANF2(E) module. The connector is a standard RJ-45 jack that will accept any stan-
dard or shielded 100baseT cable. (CAT5, CAT5e, CAT6, etc.) The Ethernet port on the module has an “auto switch” capability which
eliminates the need for a crossover cable when directly connecting the module to a PC. A standard Ethernet cable can be used when

connecting the IANF2(E) to any device.

IANF2E Bottom View

— — T——————/k
| m—— e
— e

O[O0 = T Ll
| e [ TR T

L 10/100 Mbps Connection Speed LED

Ethernet Connector (RJ-45)
Link Status LED

Module Status LED
Network Status LED

Figure T1.5 Ethernet Port Location

DC Power Connector
4: +VDC In
3: Chassis GNDIN

2: DC Return
1: DC Return
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1.5 Power Wiring

1.5.1 Required Power

The IANF2(E) requires 12 to 24 Vdc +20% supply to power the module. Surges to 30 Vdc will not damage it. Current draw is 120 mA
@ 24 Vdc (2.9W).

This current draw does not include current through the inputs or outputs. If using the same supply to power the 1/0, their load must
be considered when sizing the supply.

> Inputs require 10 mA each.
> Differential outputs can supply up to 20 mAdc each.
» Single ended outputs can sink up to 30 mAdc each.

1.5.2 Wiring

As shown in the figure T1.5 on the previous page, the power connector is located on the bottom of the module. The mating connec-

tor is included with the IANF2(E). Spares are available from IDEC under the part number IMS-4M. They are also available from Phoe-
nix Contact under their part number 187 80 37.

+VpcC In 4|S
Chassis GNDIN | 3|0 n
DCReturn | 2| 12 Vdc to 24 Vvdc _
DC Return | T|Q

Power Supply —

Figure T1.6 Power Connector Location

Power connections should be tight, as loose connections may lead to arcing which will heat the connector. Phoenix Contact specifies
a tightening torque of 4.4 to 5.4 Ib-in (0.5 to 0.6 Nm).

The power supply is connected to the pins marked “+Vdc In” and “DC Return”. The “Chassis GND” pin is used to attach the IANF2(E)
to earth ground.

Notep» 1) AnyNET-1/0 modules are electrically isolated from the DIN rail by their mounting, but the Chassis GND connection
is common to all of the modules in the stack through a pin of the 11C-5 connector. At least one module in the
AnyNET-1/0 Stack must be attached to earth ground through a heavy gauge stranded wire to ensure reliable operation
of the stack.
2) Each IANF2(E) module must have its own power connection.

3) AnyNET-1/0 modules will not be damaged if it is plugged into the InterConnect bus while power is applied, but the
stack will not reconfigure itself to accept the new module.

It is possible to use IANF2(E) and IANG1(E) modules in the same AnyNET-1/0 Stack. The IANG1(E) modules are powered
ACaution with 24 to 48 Vdc supplies. Applying 48Vdc to an IANF2(E), whether on the four pin power connector on the bottom of the
module, or the twenty-two pin connector on the top, will damage the IANF2(E) module.
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1.6 I/O Connector Pinout
Figure R5.4 below shows the pin out of the I/0 connectors on the IANF2(E) modules. All mating connectors are included with the
module. Additional connectors can be order for IDEC under the part number IMS-2x11.

J1 J4
L1 IERIESY
J1_J2 o= I 1| J3 J4
MvCmplt-Outl 11 | | [[=500[=|| [11 CCWLimit-Inl [=J00=2] (o J00= 0 | mvcmplt-outz 11| | [=a0C=4] |11 ccwLimit-In2
Online-Out 10| | |[=40[=3|| |10 CwLimit-In1 R O 0 GP-out 10| | |=ZJ0=J)|| |10 CwLimit-In2
Fault-Ooutl 9| | |C=dl=3| |9 Capture-inl (= d0l=21 B[ Faut-ou2 9| ||C=a0(=4| |9 capture-In2
Dirrfccw_oc1 8| | |[=J[=4| |8 External-Inl (== (= 0= pirrfccw_oc2 8| ||[=40(=4| |8 External-In2
Step/cw_oc1 7| | |[=J0[=2l|| |7 Home-In1 [=w0C=1 [= D0(=J| | steprcw_ocz 7| ||=0EY| |7 Home-In2
Output_COM1 6| | |[=3]0[=3|| |6 Input_COM1L Output_COM2 6| | |[=3J0[=3]|| |6 Input_COM2
+Dirlccw1 5| | |[=20[=3|| |5 -Dir/cCw1 +Dirlccw2 5| | |[=q0[=3|l |5 -Dir/CCw2
+Step/CW1 4| | |L=00[=3| |4 -Step/CW1 ’ ‘ ’ ‘ +Step/CW2 4| | |L=20[=1|| |4 -Step/icw2
+z1 3| | |0 (3 21 : N i +z2 3| | |=dll=H| |3 -z2
+B1 2| ||[=J0[=4|| |2 -B1 +B2 2| ||l |2 -B2
+A1 1| ||=2300=3) |1 -A1 +A2 1| |0 |1 -A2
ANF2 Axis 1 Connector ANF2 Axis 2 Connector

Figure R5.4 1/0 Connector Pin Out

1.7 Drive Wiring

Connections to your stepper or servo drive can be made through the module’s differential outputs or the single-ended open collector
sinking outputs. You cannot use both output types at the same time.

1.7.1 Differential Wiring

Differential outputs are low voltage, low current outputs that require shielded, twisted pair cable to carry the signals. A suggested
cable is the Belden 9729, which supports a 1 MHz pulse frequency to over 1000 feet of cable length; but any quality, shielded, twisted
pair cable should suffice. A simple wiring diagram is shown below.

Differential Output From I1ANF2(E)

| Differential 1 | Driver :

Outputs I Inputs
: P ! +STEP/CW (T I A P I
| |
Signal _ Axis 1 Axis 2 i %ﬁ | A A
+Step/CW [ J1-4 | J3-4 | C—sTEP/CW | :
—Step/CW | J2-4 | 34-4 | ! | !
+Dir/CCW | J1-5 | 335 | ! ! | :
—Dir/CCW | J2-5 | J4-5 : ' DIR/CCW :
I I
| | y ~
| %: | ! AN|

______ —DIR/CCW / L — — - — — 1
Note 1 :\

Shielded, Twisted
Pair Cable

Figure R5.5 Differential Driver Wiring

Note» 1)Because they are low power signals, cabling should be made using a twisted pair cable with individual shields. The
shield should be grounded to the same ground bus as the IANF2(E). The shield should not be grounded at both ends
of the cable to avoid the potential of forming a ground loop.
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1.7.2 Open Collector Wiring (Sourcing Inputs on Drive)

All singled ended outputs in the IANF2(E) are open collector sinking. They share a single common pin that must be tied to the ground
connection of the power supply powering the outputs. Figure T1.7 below shows how to wire the outputs to open collector sourcing
inputs on your drive.

IANF2(E) Single Ended Output Shielded Cable == == - ——
Connection to Sourcing Load

! 1

| 1

! 1

l : [ % |

________ RLIM N
Step/CW_OC AAA ) |

! 1

| 1

! 1

1 1

|

I

: Step/CW

Signal  Axis 1 Axis 2

Step/CW_OC | J1-7 | J3-7 | !
Dir/CCW _OC [ J1-8 | J3-8] !
|

I

|

I

|

I

Output_COM [ J1-6 [ J3-6

~N

Note 1

Dir/CCW

|

T

|

I

|

I

, Dir/CCW_OC RLIM L - - - ¥

I

|

I

| Output_COM

1 [ RLIM: The outputs can drive a maximum of 30mA at 24Vdc.
Current limiting resistors may be required depending

on the load driven by the outputs.

[Z]

= = +

+12Vdc to +24Vdc
Power Supply

Figure T1.7 Open Collector Drive Wiring (Sourcing Inputs)

Notep» 1) Because they are low power signals, cabling should be made using a cable with an overall shield. The shield should be
grounded to the same ground bus as the IANF2(E). The shield should not be grounded at both ends of the cable to
avoid the potential of forming a ground loop.

2) RLim may be needed to limit current flow. The IANF2(E) drivers can conduct a maximum of 30 milliamperes. The
exact value of RLIM is based on the power supply voltage and the current requirements of the inputs on the drive.

1.7.3 Open Collector Wiring (Sinking Inputs on Drive)
All singled ended outputs in the IANF2(E) are open collector sinking. They share a single common pin that must be tied to the ground
connection of the power supply powering the outputs. It is possible to wire the IANF2(E) outputs to open collector sinking inputs on
a drive by using pull up resistors. This configuration will reverse the logic states of the outputs. An input on the drive will be normally
on and turn off when the IANF2(E) output is in a logic “1” state. Figure T1.8 below shows how to wire the outputs to open collector
sinking inputs on your drive.

IANF2(E) Single Ended Output

Connection to Sinking Load Rpu RPU )
Shielded Cable |- -7 —-—-— -

: Step/CW_OC ) )

|
|

I

I

Signal  Axis 1 Axis 2|k
Step/CW_OC | J1-7 | J3-7 :
I

I

|

|

I

Dir/CCW_OC

U—\

Dir/CCW_OC | J1-8 | J3-8
Output_COM | J1-6 | J3-6

Output_COM N

Note 1

RPU: These pull up resistors are required to drive open
collector sinking inputs from the open collector sinking
outputs of the IANF2(E). Minimum values for these resistors

e @ are 400 ohms when using a 12Vdc supply and 800 ohms
p— + . . .
when using a 24Vdc supply. Higher resistor values may
+12Vdc to +24Vdc be required depending on the maximum input currents
Power Supply allowable on the Driver Inputs.

Figure T1.8 Open Collector Drive Wiring (Sinking Inputs)
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Note» 1) Because they are low power signals, cabling should be made using a cable with an overall shield. The shield should be
grounded to the same ground bus as the IANF2(E). The shield should not be grounded at both ends of the cable to
avoid the potential of forming a ground loop.

Carefully select the value of the pull up resistors. (Rpu in the figure.) The IANF2(E) outputs can conduct a maximum of 30
AC . milliamperes without damage, so the minimum resistor value is 400 ohms / 0.5 watt when using a 12 Vdc supply and 800
aution ohms / 1.0 watt when using a 24 Vdc supply. You must increase the size of these resistors if the inputs to your drive can-

not conduct 30 milliamps without damage.

1.8 Digital Output Wiring
Each axis has three digital outputs. Both axes have Move_Complete and Axis_Fault outputs. Axis 1 has an Online output, while axis 2
has a general purpose output. These outputs are electrically identical to the open collector Step/CW_OC and Dir/CCW_OC outputs
available on each axis. These digital outputs share a common ground pin with the driver outputs. Wiring is identical to the diagrams
given in figures T1.7 and T1.8.

Note» The digital outputs can, but do not have to, use the power supply that powers the open collector driver outputs. If you use two
different supplies, the low side of the supplies must be tied together at pin J1-6 for axis 1 and J3-6 for axis 2. For this reason,
the two supplies should be mounted close together and share the same Earth Ground bus to avoid ground loop issues.

1.9 Discrete Input Wiring
Inputs to the IANF2(E) are open collector sinking. Therefore, the preferred sensor has a sourcing output. Sensors with sinking out-
puts can be wired to the IANF2(E) with the addition of a pull up resistor.

All inputs share a common pin that must be attached to the power supply common for proper operation. Input voltage for an “off”
condition is 0 to 5 Vdc. Input voltage for an “on” condition is 8 to 24 Vdc. Designed for 12 and 24 Vdc operation, up to 27 Vdc can be
applied to the input without damage. The maximum input current is 15 mA @ 24 Vdc.

IANF2(E) Inputs

+ M ‘ O] Input R s s g i
PNP out i ' _1* 1210

1 1
Sourcin ' ' —
Sensor & |- Ol Input_COM 24 Vdc Opthc;;liltpler

1 t
- TANF2(E) INPUT CONNECTOR | (5€€ Note 1) e
Note 2

Input

Input Optocoupler
Input_COM |Olllirt=———"*—_ _ _ _ _ _ _ __
Note 3
\\ g % A
+ a \ {I)[]][ Input CCW Limit [ J2-11]J4-11
e [ LM e o e
_ u - -
Sensor - O[llInput_com 24 Vdc External J2-8 | J4-8
1 (See Note 1) Home 327 | 347
Note 2/ IANF2(E) INPUT CONNECTOR Input COM | J2:6 | J4-6

Figure T1.9 Discrete Input Wiring (Sourcing and Sinking Sensors)

Notep 1) It is possible to use both 12 and 24 Vdc sensors, powered by two different supplies. In this configuration, the low side
of the supplies must be tied together at pin J1-6 for axis 1 and J3-6 for axis 2. For this reason, the two supplies should
be mounted close together and share the same Earth Ground bus to avoid ground loop issues.

2) Because they are low power signals, cabling from the sensor to the IANF2(E) should be done using a twisted pair
cable with an overall shield. The shield should be grounded at the end when the signal is generated, which is the sen-
sor end. If this is not practical, the shield should be grounded to the same ground bus as the IANF2(E).

3) See section 1.9.1 below.
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1.9.1 Sinking Output Sensors Require a Pull Up Resistor
Sinking output sensors require an external pull up resistor because the input to the IANF2(E) also sinks current. Table T1.1 below
shows the values of pull up resistors that will allow the IANF2(E) input to activate along with the current that the sensor must be able
to sink when it is active.

Input Voltage Pull Up Resistor Sensor Current When Active
12 vdc 1.4 kilohm 8.6 mA
24 vdc 3.8 kilohm 6.3 mA

Table T1.1 Pull Up Resistor

The logical states of the sensor and IANF2(E) input will be reversed. The IANF2(E) input is off when the sensor is active. You can set
the logic state of the IANF2(E) input when you configure the unit.

1.10 Encoder Wiring

1.10.1 Differential Encoder Wiring
The encoder inputs on the IANF2(E) accept 5Vdc differential signals from a quadrature incremental encoder. Figure T1.10 below
shows a typical encoder installation.

IANF2(E) Axis 1

71 | 123 +5vde  + (2
71 |13 Power - @
B1 | 122 Supply Belden 8304 or equ. suggested
+B1 | J1-2 (See Note 1) RED RED Quadrature Encoder
AL | 321 Bk | X X X BLK
+AL | J1-1 — — Shield
[ O =Z BLK
IANF2(E) Axis 2 8 :[ 5 o X X X
[ Signal i | | T e XXX
72 | 14-3 M [ -A___ BLK
+72 | 13-3 Q 7.[ O LHLT| +A wHT X X X
B2 | Ja-2 IANF2(E) \
+B2 | 132
—A2 | Ja1
+A2 | J3-1

Figure T1.10 Differential Encoder Wiring

Note» 1) The differential inputs on the IANF2(E) are designed for 5 Vdc differential signals. If using a power supply that is
greater than 5 Vdc, verify that the encoder output 5 Vdc signals. If the output voltage exceeds 5 Vdc, current limiting
resistors will be needed.

2) Because they are low power signals, cabling from the encoder to the IANF2(E) should be done using a twisted pair
cable with an overall shield. The shield should be grounded at the end when the signal is generated, which is the
encoder end. If this is not practical, the shield should be grounded to the same ground bus as the IANF2(E).
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1.10.2 Single Ended Wiring
Figure T1.11 below shows how to wire the encoder inputs to both a single ended sourcing and single ended sinking encoder outputs.

IANF2(E) to Encoder with Sourcing Outputs

Encoder |
Supply
eXe) Incremental Encoder
IANF2(E)  IANF2(E) See Note 1 \ =2
Axis 1 Axis 2
gna P gnd P Q ~[: O I 7 [
21 | 23| | —z2 | 14-3 I 2] App ] 3
+71 | 113 | | +z2 | 133 Q i€ B RO E
—BL [J22| | B2 |42 L L +B \ —\/ Tod
81 [ui2 | [we2 [ue2 | ||| |G =~ RumIT
—ALl | J2-1 A2 | J41 — E— See Note 2 — /25
+AL | 011 | [ +A2 | 931 IANF2(E) RUMIT L _ -
See Note 3
IANF2(E) to Encoder with Sinking Outputs
Encoder
SUPPlY I tal Encod
eXe)| ncremen ncoder
IANF2(E)  IANF2(E) See Note 1—[ o2
Axis 1 Axis 2 S
gna P gna P =] = 7 =
71 | 323 | -z2 | 14-3 Q il €, 0T 2z m St
71 | 313 | [ +z2 | 133 Q € B =S
Bl |J22 | | B2 | Ja2 Q f e Ll ‘ﬁ Rumit | \_ o\ Too
+Bl | J12 | | +B2 | 132 =
Ll L A See Note 2
AL | J2-1 ]| [ A2 |41 AR RumIT S
AL | 011 | [ +A2 | 031 IANF2(E) See Note 3 =

Figure T1.11 Single Ended Encoder Wiring

Note» 1) The encoder inputs on the IANF2(E) are designed for 5 Vdc signals. If using a power supply that is greater than 5 Vdc,
verify that the encoder output 5 Vdc signals. If the output voltage exceeds 5 Vdc, current limiting resistors will be
needed.

2) Because they are low power signals, cabling from the encoder to the IANF2(E) should be done using a cable with an
overall shield. The shield should be grounded at the end when the signal is generated, which is the encoder end. If
this is not practical, the shield should be grounded to the same ground bus as the IANF2(E).

3) See 1.10.2.1 below

1.10.2.1 Current Limiting Resistors

If the voltage on the outputs of a single ended encoder exceeds 5 Vdc, current limiting resistors must be added to the circuit to pre-
vent damage to the encoder inputs on the IANF2(E). Table T1.2 below lists suggested values.

Input Voltage Pull Up Resistor
5 Vdc None
12 vdc 1.0 kilohm
15 vdc 1.2 kilohm
24 vdc 2.7 kilohm

Table T1.2 current Limiting Resistor
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1.11 Diagnostic Feedback Wiring
The IANF2(E) can be placed in a Diagnostic Feedback Mode that allows you to check the functionality of the differential motor control
outputs and the encoder A and B inputs. You must wire the outputs to the inputs as shown in the table below before you can use this

mode.
Wire This Pin... ...To This Pin
Axis # Function Pin# | Pin# Function

1 +Stepl J1-4 J1-1 +A1
1 —Stepl J2-4 J2-1 -Al
1 +Directionl J1-5 J1-2 +B1
1 —Directionl J2-5 J2-2 -B1
2 +Step2 J3-4 J3-1 +A2
2 —Step2 J4-4 J4-1 —-A2
2 +Direction2 J3-5 J3-2 +B2
2 —Direction2 J4-5 J4-2 -B2

Table R5.1 Diagnostic Feedback Wiring

The axis you are testing must be configured to output step and direction pulses The IANF2(E) will issue a configuration error if the
axis is configured to output CW/CCW pulses.
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TASK 2: SET THE IP ADDRESS

Introduction
This section is intended for the engineer or technician responsible for setting the IP address of an IANF2E.

2.1 Determine the Best Method for Setting the IP Address

There are two methods for setting the IP address on an IANF2E. Table T2.1 below outlines the available methods and when you can

use them.
Method Restrictions Starting page
Use Factory Default | 1) The machine must use 192.168.1.xxx subnet. 51
Settings 2) The 192.168.1.50 address must be available.
Use the AMCI by IDEC | No restrictions on use. The software can be used to set the IANF2E to any IPv4 address. The 51
Ethernet Tool IP address will be stored in nonvolatile memory and used on subsequent power-ups.

Table T2.1 Methods for Setting the IP Address

Note» There is a MAC address label on each IANF2E which has a writable surface. There is room on the label for writing the pro-
grammed IP address of the unit. It is a best practice to use this label to document the IP address of the unit in case it is ever
repurposed.

2.2a Use Factory Default Settings

The factory default address for the IANF2E is 192.168.1.50 with a subnet mask of 255.255.255.0. The easiest way to verify this
address is with the ping command as described in steps A.3 and A.4 of the Optional Task Configure Your Network Interfaces. The
instructions for this optional task starts on page 109.

If the IANF2E does not respond to this address then it may take some effort to determine the correct address. There is a label on the
drive that lists the MAC address of the device. There is space on the label for noting the IP address of the device if it is changed. If
the address was not documented, a program called Wireshark (/ttps://www.wireshark.org/) can be used to determine the address of
the IANF2E.

Task Complete
The remainder of this chapter can be skipped, as it contains the method of setting the IP address of an IANF2E.

2.2b Use the AMCI by IDEC Ethernet Tool
PREREQUISITE: You must know the present IP address. The factory default address is 192.168.1.50.

PREREQUISITE: Task 1.4: Ethernet Connections found on page 43. You must be able to attach the IANF2E to your computer.
PREREQUISITE: Task 1.5: Power Wiring found on page 44. You must be able to power the IANF2E.

PREREQUISITE: Optional Task A: Configure Your Network Interfaces. (page 109) The network interfaces on your computer must be
correctly configured before you can communicate with an IANF2E.

2.2b.1 If need be, download the AMCI by IDEC Ethernet Tool

1) Download link: Attp.//us.idec.com/productdocuments/english/Other/AMCI-IDEC-Configurator_1_2.zjp
2) Unzip the file to any location on your computer.

2.2b.2 If need be, install the AMCI by IDEC Ethernet Tool

Once downloaded, simply extract the program from the ZIP file and run the program to install the AMCI by IDEC Ethernet software

tool on your computer. The software installs as most products do, giving you the option to change the file locations before installing
the utility. Once the install is complete, a link to the utility is available on the Start Menu. The install process only copies the utility to
the designated location and creates links to the Start Menu. No changes are made to the registry settings of the computer.

2.2b.3 Verify that Your IDEC Controller is Disconnected from the IANF2E

Successfully changing the IP address of the IANF2E is fundamental to the operation of the unit. While performing this operation, the
computer that is running the Ethernet tool should be the only device that can establish communications with the 1ANF2E.

2.2b.4 Apply or Cycle Power to the IANF2E

Cycling power to the IANF2E will reset any connections it may have had with the IDEC host controller.
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2.2b.5 Start the AMCI by IDEC Ethernet Tool

Double click on the utility’s icon. A welcome screen similar to the one in figure T2.1 below will appear.
A AMCI by IDEC Ethernet Tool Ver. 1.2 =N |

File Device setup

Device IP Address: [192.168. 1 . 58 Cornect Scan P Configuration

Identificatiors
ryyy || Froduct Mame: Reslicdesyll 6. 0. 0.0
uvics evisie: SubnetMssk  |255.255.255.8

by
IDEC CORPORATION

AL
Default Gateway | 8 . 8. 8. 8

[patpesss

Figure T2.1 Ethernet Tool Welcome Screen

2.2b.6 Press the [SCAN] button and Connect to the IANF2E
Pressing the [Scan] button will open the window shown in figure T2.2. The IANF2E will appear in the scan list after a few seconds
only if the unit and your network interface are on the same subnet.

A AMCI by IDEC Ethernet Took: Scan = ==

IP &ddress ‘ Froduct Mame | Fievision | Serial Nurnber |
192768.1.50  AnpNET-Ev1B-Fo=== 16 00000881

Scan

Figure T2.2 Scan for IANF2E

Once the IANF2E appears in the list, double click on the IP address. The Ethernet Tool will connect to the unit.
Optionally, from the main screen, you can enter the IP address of the IANF2E and press the [Connect] button. If the unit is found, the
Ethernet Tool will directly connect with the unit.

2.2b.7 Set the IP Address, Subnet Mask, and Default Gateway
Enter your desired values into the IP Address, Subnet Mask, and Default Gateway fields.

Note» The Default Gateway setting is not optional! It must be set to a valid address on the chosen subnet. If you do not have a
required value for it, set the Default Gateway to the IP address of your FC6A controller.

2.2b.8 Write the New IP Address to the IANF2E
Click on the [Set IP Address] button. If there is an error in the settings, the utility will tell you what is wrong. Once all parameter val-
ues are correct, the utility will write the new IP address settings to the unit. These settings are saved to nonvolatile memory.

2.2b.9 Remove Power from the IANF2E
The new IP address will not be used until power to the IANF2E has been cycled.

Task Complete
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TASK 3: WINDLDR 8.5 PROJECT SETUP

Introduction

The following task adds a module stack to a WindLDR 8.5+ project. (WindLDR versions 8.5+ is required.) A module stack consists of
an IANF2E and zero to five additional IANF2 modules. This involves adding the IANF2E to the Remote Host List and then configure
Modbus TCP connection requests.

Note» Before adding an IANF2E to a new project, the controller must be defined. Refer to IDEC manuals and help files for information
on accomplishing this task.

3.1 Add the IANF2E to the Remote Host List

3.1.1 Bring up the project window in the Work Space area on the left of the window.

If need be, select the View Tab, and verify that the Project Window icon is enabled. (Property Sheet and Cross Reference are disabled
in figure T3.1 below)

Select the Project Window tab in the bottom of the Work Space area.

3.1.2 Double click on the Remote Host List in the Project Window to open the Remote Host List screen.

3.1.3 Click on the [New] button to open the Remote Host screen.

Work Space

——— — qb x
[ Dol | [ Auto Fing Configure

Comment

= 4 project0l.pw
i3 ’-'i Function Area Settings
& (&i Expansion Modules
= ‘q; Cartridges
-l HMIModule

. Custom Manitors

4 DeviceData

Online Status Operation Status

[#- | Programs
== ' UserWebPage
& 0 Web PageEditor

3.1.2

- [3| Remote HostList

- || E-mail Editor
8}y Script Manager

--EText Manager

-] Recipe

Edit |Rung: 1 Line: 1 Column:

Figure T3.1 WindLDR Remote Host List

AMCI By IDEC Corporation 53



WINDLDR 8.5 PROJECT SETUP IANFZ(E) User Manval

3.1.4 Enter the IP Address Information.
Enter the IP Address of the IANF2E. The default address is 192.168.1.50. You can enter a Host Name if you have configured a DNS
server for the IDEC controller, which is beyond the scope of this manual.

Set the Port: field to 502, which is the default port used by the Modbus TCP protocol

You can add a Comment:, such as the name of the IANF2E stack in the project. This step is optional.

L Remote Host List @
[ plos I I £ 1 | Helels | [ Auto Ping Configure |
No | Remate Host | Fart Mo, ‘ Camment L Cnline Status Operation Status

Remote Host:

(®)|P Address 192.168. 1 . 50

@ Host Name: |

Ovsoregom [

=

Comment [IANF2E Stack 1

Figure T3.2 Remote Host List Entry Screen
3.1.5 Click on the [Add] button to add the IANF2E to the Remote Host List.
3.1.6 Repeat steps 3.1.3 and 3.1.4 for each IANF2E stack that must be added to the project. Each stack can consist of up to six modules.
3.1.7 Click on the [Close] button to close the Remote Host screen.
3.1.8 Close the Remote Host List screen.

3.2 Configure the Connection Settings for the IANF2E Stack
FC6A processors support a maximum of eight communication channels on the Ethernet port. At least one of the communications
channels must be configured to service “Modbus TCP Client” communications.

3.2.1 From the WindLDR menu, select Configuration > Connection Settings.
The Function Area Settings dialog box will open, with the Connection Settings view selected. The eight communication channels are
shown. Note that the default Communication Mode for all channels is “Maintenance Communication Server”.
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3.2.2 Set the Communications Mode for the selected channel to “Modbus TCP Client”
Click on the Communications Mode cell of the selected port. A drop down menu will appear. (See figure T3.3 below.) In this menu,

select “Modbus TCP Client”. The Modbus TCP Client dialog box will appear.

Function Area Settings

(% Jfes]

Run/Stop Control
Memory Backup

Input Configuration
Communication Pors
External Memory Devies
Device Settings

Program Protection

Self Diagnostic
Calendar &Clock
Network Settings

Metwork Management

4 Configure parameters for connedions.

Connections

No.

| Connection Settings

Communication Mode

Modbus TCP Client

Unused

Maintenance Communication Server
User Communication Server

User Communication Client

Modbus TCP Server

Maintenance Communication Server

Maintenance Communication Server

Maintenance Communication Server

Maintenance Communication Server

Configure
Configure
Configure
Configure
Configure
Configure

Configure

PRERRAY

Configure

Default

0K Cancel

Figure T3.3 Connection Settings

3.2.3 Configure the Modbus TCP Client Requests

There are three setting areas that affect the communication channel as a whole.

Request Execution Settings: The “Request Execution Device” checkbox is typically left unchecked so that the FC6A communicates
with the IANF2E stack continuously. If checked, communications is controlled by internal relays or data register bits. If your appli-
cation requires you to enable this option, refer to the FC6A help file or the FC6A Series Communications Manual for additional
information. The “Synchronize with auto ping” checkbox is typically left unchecked. If your application requires you to enable this
option, refer to the FC6A help file or the FC6A Series Communications Manual for additional information.

Error Status: Error status information should be collected on each communication request. Select the “Use” radio button and set a
data register address in the text box. All IDEC sample programs use register D49240 as the first error status register. The “Use a
single DR for all communication requests” checkbox should be left unchecked so that error data on each request is collected indi-
vidually. The number of data registers consumed will be equal to the number of requests on the channel, starting at the specified
address. The “Update error status only when communication fails” checkbox is left unchecked in all IDEC sample programs. This
setting allows the sample programs to act when communications is established.

Communication Settings: If needed, click on the [Communication Settings] button. A dialog box will open that allows you to set the
Receive Timeout and Transmission Wait Time values. These setting are application specific and depend on network loading.
Default values have been tested by AMCI and IDEC. Click on the [OK] button to close the dialog box.

In addition to these settings, two requests are required to communicate with each IANF2E stack. One request reads data from the
stack and the other writes data to the stack. Each stack, which also can be considered to be each IP address, requires these two
requests. For example, if you have two stacks on your machine, you will be configuring four requests.

Read Request: Set the following values to read data from the IANF2E stack.

Function Code: Click inside the cell and select “04 Read Input Registers”.
Master Device Address: Depends on the first axis being controlled by the stack, which is the motor controlled by the module that

connects the stack to the network. (IANG1E or IANF2E) See table T3.1 below to determine the correct starting address.

Machine Axis

Starting Data Register Address

Machine Axis

Starting Data Register Address

1 D49000 7 D49060
2 D49010 8 D49070
3 D49020 9 D49080
4 D49030 10 D49090
5 D49040 11 D49100
6 D49050 12 D49110

Table T3.1 Master Device Addresses: Read Input Registers
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Data Size: Depends on the number of axes controlled by the AnyNET-1/0 stack. Each IANF2(E) module controls a two axes. Each
IANG1(E) module controls one axis. The Data Size must be set to (10 * number of axes in the AnyNET-1/0 Stack.) For example,
a stack of an IANF2E, a single IANF2 and two IANG1 modules controls a total of six axes. In this example the Data Size must be
set to 60.

Remote Host No.: Click inside the cell to change it into a drop down menu control. Click on the down arrow and select the proper
device that was configured in step 3.1, Add the IANFZE to the Remote Host List, above.

Slave Number: Not used by the AnyNET-1/0 Stack. Set to “1”.

Modbus Slave Address: 300001

The remaining fields are filled in automatically

Write Request: Set the following values to write values to the AnyNET-1/0 Stack.
Function Code: Click inside the cell and select “16 Preset Multiple Registers”.

Master Device Address: Depends on the first axis being controlled by the stack, which is the motor controlled by the module that
connects the stack to the network. (IANG1E or IANF2E) See table T3.1 below to determine the correct address.

Machine Axis Starting Data Register Address Machine Axis Starting Data Register Address
1 D49120 7 D49180
2 D49130 8 D49190
3 D49140 9 D49200
4 D49150 10 D49210
5 D49160 11 D49220
6 D49170 12 D49230

Table T3.2 Master Device Addresses: Read Input Registers

Data Size: Depends on the number of axes controlled by the AnyNET-1/0 stack. Each IANF2(E) module controls a two axes.
IANG1(E) modules control one axis. The Data Size must be set to (10 * number of axes in the AnyNET-1/0 Stack.) For example,
a stack of an IANF2E, a single IANF2 and two IANG1 modules controls a total of six axes. In this example the Data Size must be
set to 60.

Remote Host No.: Click inside the cell to change it into a drop down menu control. Click on the down arrow to open the list and
select the proper device that was configured in step 3.1, Add the IANFZE to the Remote Host List, above.

Slave Number: Not used by the AnyNET-1/0 Stack. Set to “1”.
Modbus Slave Address: 401025

The remaining fields are filled in automatically. Figure T3.4 below shows the Modbus TCP Client dialog box populated with a single
IANF2E module as axis one and two of the machine.

Modbus TCP Client -7 |l
Request Execution Settings Error Status
[ Request Execution Device: l:l ®)Use ") Unuse [CJl use asingle DR for all communication requests
[0 synchronize withauta ping [E]l Update error status only when communication fails
s | oS | Wt Remowrose, | Sypiby [ Mebugee [ weepemn | ghe | oo
o 04 Read Input Registers D45000 20 Word 1: 192, 168.1.50 (502) 1 300001 D43240
2 16 Preset Multiple Registers D45120 20 Word 1: 192, 168.1.50 (502) 1 401025 D49241
3
F
5
B
7
8
9
10 -
Communication Settings | ‘ Import | | Export ‘ [[] use hexadecimal value for slave address oK Cancel

Figure T3.4 Modbus TCP Client Configuration Screen
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Introduction
IDEC has created User-defined Macros for configuring the IANF2(E) and most of its commands. These macros simplify the configura-
tion and control of an IANF2(E). This task covers how to add these macros to a WindLDR 8.5+ project.

4.1 Download the Custom Macro File
1) Visit http.//us.idec.com/Home.aspx
2) Click Products -> Automation -> AMCI Motion Controls
3) Select the Controller category
4) Click on the Download tab
5) Select the Download link for the User Defined Macros - WindLDR file.
6) Save the file to any location on your computer.

4.2 Add the Macros to a New or Existing Project

4.2.1 Open the Import User-defined Macro dialog box.
In the Project Window, if necessary, double click on Programs in order to make User-defined Macro visible. Right click on User-defined
Macro and select Import from the resulting menu. In the Open dialog box, browse to the folder that contains the file you downloaded
in step 4.1 above. Double click on the file name to open the Import User-defined Macro dialog box.

4.2.2 Import the macros into your program.
Click on the checkboxes next to the macros required for your project. You can import all of them if you so choose. Once the macros
are selected, click on the [OK] button to import them.

Note» You can repeat the steps in 4.2 to import additional macros at any time.

] & || New Bl A ] - £ N
! L’ LLM = _/ Horizontal © JFDecrement =
Draw Co . Rung B
- - - - Line I/Verticd it Invert Comment *

Paste |24 H .Impurt' Select Basic Advanced Macro

[

Project Window [Z] main Program fi-': Module Configuration G \

B4 projectdlpiw Rung 1
-9 Function Area Settings 1
Tt} Expansion Modules
-4 Cartridges
- |l HMIModule
-, Custom Monitors
. Device Data
g | Programs
> |£] MainProgram Import User-defined Macro @
; | Subroutines
. User-defined Mamo
- i@ UserWebPage Ma. User-defined Macro Name: it
- & Web PageEditor Configure IANG1E
- < Tag Editor Absolute Move IANGIE
L& RemoteHost List Relative Move IANG1E

[} E-mail Address Book Hold IANGTE
Resume IANGTE

User-defined Macro:

m,

|| E-mail Editor [
- A
8}y Seript Manager Immediate Stop IANG1E
__lﬁ-rxtm Heme Ciw/ IANGTE
ext Manager Home CCW IANGTE
A Recipe

Jog CW IANGTE
Registration Move C\w/ IANG1E
L Lancie

1 15T [ T

Figure T4.1 Importing User-defined Macros
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TASK 5: USING A CusToMm MACRO IN WINDLDR

Introduction

Once a User-defined Macro has been added to a project, it can be used as an instruction in a ladder logic program. This task covers
how to add and configure a User-defined Macro in a ladder logic program.

5.1 Verify Memory Usage
The following address ranges are used by the IDEC supplied macros. You should check the registers currently being used in your proj-
ect against this list and make adjustments as necessary. Note that registers D49000 through D49239 are the same addresses listed in
the WindLDR 8.5 Project Setup Task starting on page 55.

Address Range Use Comments

These registers are used internally by the macros. Using registers in this range for

D48000 to | D48999 Internal to Macros . .
any other purpose may result in unexpected operation.

D49000 to | D49009 | Axis1
D49010 to | D49019 | Axis 2
D49020 to | D49029 | Axis 3
D49030 to | D49039 | Axis 4
D49040 to | D49049 | Axis 5
D49050 to | D49059 | Axis 6
D49060 to | D49069 | Axis7
D49070 to | D49079 | Axis 8
D49080 to | D49089 | Axis 9
D49090 to | D49099 | Axis 10
D49100 to | D49109 | Axis 11
D49110 to | D49119 | Axis 12

Read Registers (Input data from the IANF2(E) modules. Updated through Modbus
Function Code 04, Read Registers.) Data registers assigned to unused axes can be
used for other purposes in the program.

D49120 to | D49129 | Axis1l
D49130 to | D49139 | Axis 2
D49140 to | D49149 | Axis3
D49150 to | D49159 | Axis 4

D49160 to | D49169 | Axis 5 Preset Multiple Registers (Output data to the IANF2(E) modules. Updated through
D49170 to | D49179 | Axis 6 Modbus Function Code 16, Preset Multiple Registers.) Data registers assigned to
D49180 to | D49189 | Axis7 unused axes can be used for other purposes in the program.

D49190 to | D49199 | Axis 8
D49200 to | D49209 | Axis 9
D49210 to | D49219 | Axis 10
D49220 to | D49229 | Axis 11
D49230 to | D49239 | Axis 12

Modbus TCP These registers used when monitoring and controlling Modbus TCP communications

D49240 t D49499 L .
0 Communications with the IANF2(E).

Memory space used to buffer the data read from the IANF2(E) modules. Any regis-
ters can be used, but all sample programs use addresses in this range. Note that
this area is enough to buffer 12 axes. Unused registers can be used to store macro
user data.

D49500 to | D49619 | Read Registers Buffer

Used to store data that is sent to an IANF2(E) through the macros. Any registers

D49620 to | D49999 Macro User Data ; .
can be used, but all sample programs use addresses in this range.

Addresses used to store data that is sent to an IANF2(E) through the macros. Any
M14500 to | M14747 | Macro User Data internal relays can be used, but all sample programs use internal relays in this
range.

Internal relays used to store move states and control program flow. Any internal

M14750 to | M14997 | Program Control Bits . ) )
relays can be used, but all sample programs use internal relays in this range.

Table T5.1 Reserved Memory Addresses

5.1.1 Axis Addressing in an AnyNET-1/O Stack
The first axis in an AnyNET-1/0 Stack is the first axis of the module that acts as the network connection for the stack. After that, the
axes are numbered sequentially based on the number of axes in the module and the module’s address within the stack. (This address
is set with the DIP switches on the front of every module.) For example, assume an IANF2E followed by an IANG1 and an IANF2. The
first two axes belong to the IANF2E, the third by the IANG1, and the fourth and fifth by the 1ANF2.
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5.2 Verify/Alter Internal Relay Keep Settings
By default, the M internal relays are cleared at startup. The M14500 to M14747 internal relays listed above are used to store configu-
ration and command bit settings and must be maintained between power cycles. Use the Configuration > Memory Backup screen to
configure the FC6A to keep previous settings at startup.

5.2.1 Open the Function Area Settings Dialog Box.

From the WindLDR menu bar, select Configuration > Memory Backup. The Function Area Settings dialog box for Configure
Keep/Clear Settings appears.

5.2.2 Verify or Alter the Keep Settings.
Under the ‘M10000 to M17497’ heading of the Internal Relay section, select either the ‘Keep All’ or ‘Keep Specified Range’ radio but-
ton. If your program does not rely on internal relays being reset on startup, then you can select ‘Keep All'. If your program does rely
on this behavior, select the ‘Keep Specified Range’ radio button and specify a range of M14500 to M14747.

Note» You can only specify one range when using the ‘Keep Specified Range’ feature. If you are already using this feature, adjust this
setting as necessary.

Function Area Settings @

Run/Stop Control

Confi K Cl things.
@ Configure eep/Clear settings.

'MemoryEackLp

Input Configuration
Communicatian Pors
External Memory Devics
Device Settings

Program Protection

Self Diagnostic
Calendar & Clock
Network Settings
MNetwork Management

Connedtion Settings

Internal Relay
M0000 to M7997
@) ClearAll
IKeep All
_)Keep Specified Range

Shift Register
@ Clearall
Jikeep All
_)Keep Specified Range

Counter
@ Keep Al
) Clearall
_)\Clear Specified Range

Data Register

D0000 to D7999

@ Keep Al
iClearall
_)Clear Specified Range

M10000 to M17497

i ClearAll

D10000 to D55999

@ Keep Al
) Clear All
_) Clear Specified Range

Default

0K Cancel

Figure T5.1 Internal Relay Keep Settings

5.3 Define the Memory Map to the Macro’s Argument Devices
Macros contain a list of arguments that are used to pass data into, and out of, the macro. While adding the macro to your ladder
logic, the list of arguments must be mapped to actual Device Addresses in the processor’s memory. Sample programs available from
IDEC use Device Addresses starting at register D49620 and internal relay M14500 for these purposes.

Even though it is possible to map from one register or relay to multiple macros, sample programs from IDEC use separate blocks of
registers for each instance of a macro in the ladder logic program. This aids in debugging by preventing a change in value for one
macro from inadvertently affecting another.

Before mapping registers and relays to their macros, tag name and comment fields can be added through the Tag Editor dialog box.
This simplifies register lookup when adding them to the macro. The Tag Editor in the WindLDR program is used to add tag names
and comments to the Device Addresses. Consult IDEC manuals and help files for information on using the Tag Editor.
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5.3.1 Arguments to the “Configure IANF2" Macro

Argument | Device Type | Device Size R\a;gl%eegf Description
Starting Address of the output registers assigned to the axis controlled by
Al D (Data Register) Word the IANF2(E). (D49120 to D49230 in the sample programs.) {Each IANF2(E)
controls two consecutive axes in the data map, see table T5.1 on page 59}
A2 M (Internal Relay) Bit 0/1 Capture_Input_Enable. 0 = Disabled, 1 = Enabled
A3 M (Internal Relay) Bit 0/1 Capture_Input_Active_State. 0 = NC Input, 1 = NO Input
A4 M (Internal Relay) Bit 0/1 External_Input_Enable. 0 = Disabled, 1 = Enabled
A5 M (Internal Relay) Bit 0/1 Capture_Input_Active_State. 0 = NC Input, 1 = NO Input
A6 M (Internal Relay) Bit 0/1 Home_Input_Enable. 0 = Disabled, 1 = Enabled
A7 M (Internal Relay) Bit 0/1 Home_Input_Active_State. 0 = NC Input, 1 = NO Input
A8 D (Data Register) Word 0,1,2 CWY/Estop Input Select. 0 = No Used, 1 = CW Limit, 2 = E-Stop
A9 M (Internal Relay) Bit 0/1 CW_Estop_Input_Active_State. 0 = NC Input, 1 = NO Input
Al0 D (Data Register) Word 0,1,2 CCW/Estop Input Select. 0 = No Used, 1 = CCW Limit, 2 = E-Stop
All M (Internal Relay) Bit 0/1 CCW_Estop_Input_Active_State. 0 = NC Input, 1 = NO Input
Backplane_Proximity Bit_Enable
0 = Backplane Home Proximity Bit is not used
Al12 M (Internal Relay) Bit 0/1 1 = Backplane Home Proximity Bit is used
See Backplane Inputs found on page 37 for a description of this bit. This bit
is reset in most applications.
. Quad_Encoder_Enable
Al3 M (Internal Relay) Bit o 0 = Quadrature Encoder Disabled, 1 = Quadrature Encoder Enabled
. Diagnostic_Feedback_Enable
Al4 M (Internal Relay) Bit 0/ 0 = Diagnostic Feedback Disabled, 1 = Diagnostic Feedback Enabled
. Output_Pulse_Type
A15 | M(internal Relay) Bit 0/1 0 = CW/CCW Pulse Type, 1 = Step/DIR Pulse Type.
Home_Operation_Type
Al6 M (Internal Relay) Bit 0/1 0 = Home to Limit Switch (Set A6 and A7 appropriately for application.)
1 = Home to Z-Pulse (Set A13 = 1, set A12 appropriately for application.)
Al17 D (Data Register) Longt 1to Starting Speed. All moves begin and end at this speed
1,000,000
Al18 D (Data Register) Word 0to 300 |Homing Timeout. O to 300 seconds, O disables.

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A17
begins at address D49622, the next available address would be D49624. (A17 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A17 could not start with register D49621).

Table T5.2 Arguments to the “Configure IANF2E” Macro
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5.3.2 Arguments to the “Absolute Move IANF2E” Macro

: . . Range of -
Argument | Device Type | Device Size values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each
Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}
-1,073,741,823
A2 D (Data Register) Longt to Target Position
+1,073,741,823
. Starting Speed | Programmed Speed. (Starting Speed is one of the Arguments to the
A3 D (Data Register) Long® to 1,000,000 | “Configure IANF2” Macro found on page 61.)
A4 D (Data Register) Word 1 to 2000 Acceleration in steps/millisecond/second.
A5 D (Data Register) Word 1 to 2000 Deceleration in steps/millisecond/second.
Acceleration Type Select
A6 D (Data Register) | Word 0,1,0r2 0 = Linear Acceleration

1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A3
begins at address D49622, the next available address would be D49624. (A3 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A3 could not start with register D49621).

Table T5.3 Arguments to the “Absolute Move IANF2E” Macro

5.3.3 Arguments to the “Relative Move IANF2E” Macro

: - - Range of -
Argument | Device Type | Device Size Values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each
Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}
-1,073,741,823
A2 D (Data Register) Longt to Target Distance
+1,073,741,823
. Starting Speed | Programmed Speed. (Starting Speed is one of the Arguments to the
A3 D (Data Register) Long® to 1,000,000 | “Configure IANF2” Macro found on page 61.)
A4 D (Data Register) Word 1to 2000 Acceleration in steps/millisecond/second.
A5 D (Data Register) Word 1 to 2000 Deceleration in steps/millisecond/second.
Acceleration Type Select
A6 D (Data Register) Word 0,1,0r2 0 = Linear Acceleration

1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A3
begins at address D49622, the next available address would be D49624. (A3 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A3 could not start with register D49621).

Table T5.4 Arguments to the “Relative Move IANF2E” Macro

5.3.4 Arguments to the “Hold IANF2E” Macro

. : . Range of P
Argument | Device Type Device Size Values Description
Starting Address of the output registers assigned to the axis controlled
Al D (Data Register) Word by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each

IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}

Table T5.5 Arguments to the “Hold IANF2E” Macro
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5.3.5 Arguments to the “Resume IANF2E” Macro

: . - Range of -
Argument | Device Type | Device Size values Description
Starting Address of the output registers assigned to the axis controlled
Al D (Data Register) Word by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each

IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}

Table T5.6 Arguments to the “Resume IANF2E” Macro

5.3.6 Arguments to the “Immediate Stop IANF2E" Macro

: . ] Range of -
Argument | Device Type | Device Size Values Description
Starting Address of the output registers assigned to the axis controlled
Al D (Data Register) Word by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each

IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}

Table T5.7 Arguments to the “Immediate Stop IANF2E” Macro

5.3.7 Arguments to the “Home CW IANF2E" Macro

: . ] Range of -
Argument | Device Type [ Device Size Values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each
Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}
. Starting Speed | Programmed Speed. (Starting Speed is one of the Arguments to the
A2 D (Data Register) Long® to 1,000,000 | “Configure IANF2” Macro found on page 61.)
A3 D (Data Register) Word 1to 2000 Acceleration in steps/millisecond/second.
A4 D (Data Register) Word 1to 2000 Deceleration in steps/millisecond/second.

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A3
begins at address D49622, the next available address would be D49624. (A3 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A3 could not start with register D49621).

Table T5.8 Arguments to the “Home CW IANF2E” Macro

5.3.8 Arguments to the “Home CCW IANF2E" Macro

- . . Range of -
Argument | Device Type [ Device Size Values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each
Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}
. Starting Speed | Programmed Speed. (Starting Speed is one of the Arguments to the
A2 D (Data Register) Long® to 1,000,000 | “Configure IANF2” Macro found on page 61.)
A3 D (Data Register) Word 1to 2000 Acceleration in steps/millisecond/second.
A4 D (Data Register) Word 1to 2000 Deceleration in steps/millisecond/second.

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A3
begins at address D49622, the next available address would be D49624. (A3 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A3 could not start with register D49621).

Table T5.9 Arguments to the “Home CCW IANF2E” Macro
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5.3.9 Arguments to the “Jog CW IANF2E" Macro

: - - Range of -
Argument | Device Type | Device Size values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each

Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}

A2 D (Data Register) Longt 1to 1,000,000 |Programmed Speed.

A3 D (Data Register) Word 1to 2000 Acceleration in steps/millisecond/second.

A4 D (Data Register) Word 1 to 2000 Deceleration in steps/millisecond/second.
Acceleration Type Select

A5 D (Data Register) Word 0,1,0r2 0 = Linear Acceleration

1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A3
begins at address D49622, the next available address would be D49624. (A3 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A3 could not start with register D49621).

Table T5.10 Arguments to the “Jog CW IANF2E” Macro

5.3.10 Arguments to the “Registration Move CW IANF2E” Macro

Argument | Device Type | Device Size R\?Ql%eeé)f Description

Starting Address of the output registeljs assigned to the axis controlled

AL | D(DataRegister) | Word JANF2(6) conrals two Gonsectiie axes n the data map. see tae 15.1
on page 59}

A2 D (Data Register) Longt 1,073}72?1,823 Stopping Distance.

A3 D (Data Register) Longt 1to 1,000,000 |Programmed Speed.

A4 D (Data Register) Word 1 to 2000 Acceleration in steps/millisecond/second.

A5 D (Data Register) Word 1 to 2000 Deceleration in steps/millisecond/second.
Acceleration Type Select

A6 D (Data Register) Word 0,1,0r2 0 = Linear Acceleration

1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A3
begins at address D49622, the next available address would be D49624. (A3 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A3 could not start with register D49621).

Table T5.11 Arguments to the “Registration Move CW IANF2E” Macro
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5.3.11 Arguments to the “Jog CCW IANF2E” Macro

: . - Range of -
Argument | Device Type | Device Size values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each
Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}
A2 D (Data Register) Longt 1to 1,000,000 |Programmed Speed.
A3 D (Data Register) Word 1to 2000 Acceleration in steps/millisecond/second.
A4 D (Data Register) Word 1 to 2000 Deceleration in steps/millisecond/second.
Acceleration Type Select
. 0 = Linear Acceleration
AS D (Data Register) Word 0,1,0r2 1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A2
begins at address D49622, the next available address would be D49624. (A2 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A2 could not start with register D49621).

Table T5.12 Arguments to the “Jog CCW IANF2E" Macro

5.3.12 Arguments to the “Registration Move CCW IANF2E” Macro

: . - Range of -
Argument | Device Type [ Device Size Values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each
Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}
: 1to . .
A2 D (Data Register) Longt 1,073,741,823 Stopping Distance.
A3 D (Data Register) Longt 1to 1,000,000 |Programmed Speed.
A4 D (Data Register) Word 1 to 2000 Acceleration in steps/millisecond/second.
A5 D (Data Register) Word 1 to 2000 Deceleration in steps/millisecond/second.
Acceleration Type Select
. 0 = Linear Acceleration
A6 D (Data Register) Word 0,1,0r2 1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A3
begins at address D49622, the next available address would be D49624. (A3 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A3 could not start with register D49621).

5.3.13 Arguments to the “Preset Position IANF2E” Macro

Table T5.13 Arguments to the “Registration Move CCW IANF2E” Macro

Argument | Device Type | Device Size R\?gﬁﬁ;gf Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each
Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}
-1,073,741,823
A2 D (Data Register) Longt to Desired Motor Position value.
+1,073,741,823

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A2
begins at address D49622, the next available address would be D49624. (A2 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A2 could not start with register D49621).

Table T5.14 Arguments to the “Preset Position IANF2E” Macro
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5.3.14 Arguments to the “Clear Errors IANF2E” Macro

: - - Range of -
Argument | Device Type | Device Size values Description
Starting Address of the output registers assigned to the axis controlled
Al D (Data Register) Word by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each

IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}

Table T5.15 Arguments to the “Clear Errors IANF2E” Macro

5.3.15 Arguments to the “Preset Encoder Position IANF2E” Macro

: - - Range of -
Argument | Device Type | Device Size Values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each

Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1

on page 59}
-1,073,741,823
A2 D (Data Register) Longt to Desired Encoder Position value.

+1,073,741,823

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A2
begins at address D49622, the next available address would be D49624. (A2 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A2 could not start with register D49621).

5.3.16 Arguments to the “Encoder Follower CW IANF2E” Macro

Table T5.16 Arguments to the “Preset Encoder Position IANF2E” Macro

: - - Range of -
Argument | Device Type | Device Size values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each

Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}

A2 D (Data Register) Word 1to 255 Encoder Follower Multiplier

A3 D (Data Register) Word 1to 255 Encoder Follower Divisor

A4 D (Data Register) Word 1 to 2000 Acceleration in steps/millisecond/second.

A5 D (Data Register) Word 1to 2000 Deceleration in steps/millisecond/second.

5.3.17 Arguments to the “Encoder Follower CCW IANF2E" Macro

Table T5.17 Arguments to the “Encoder Follower CW IANF2E” Macro

Range of

Argument | Device Type | Device Size values Description
Starting Address of the output registers assigned to the axis controlled
. by the IANF2(E). (D49120 to D49230 in the sample programs.) {Each

Al D (Data Register) Word IANF2(E) controls two consecutive axes in the data map, see table T5.1
on page 59}

A2 D (Data Register) Word 1to 255 Encoder Follower Multiplier

A3 D (Data Register) Word 1to 255 Encoder Follower Divisor

A4 D (Data Register) Word 1 to 2000 Acceleration in steps/millisecond/second.

A5 D (Data Register) Word 1 to 2000 Deceleration in steps/millisecond/second.

Table T5.18 Arguments to the “Encoder Follower CCW IANF2E” Macro
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5.3.18 Arguments to the “Set Min Reg Move Distance IANF2E” Macro

Argument | Device Type | Device Size R\?Ql%eeé)f Description
Starting Address of the output registers assigned to the axis controlled
AL | D(DataRegister) | Word VANF2(E) contrls two conseCutive axes in the Gata map. seb tabe T5.1
on page 59}
A2 D (Data Register) Longt +1,07??,;?ll,823 Minimum Registration Move Distance

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A2
begins at address D49622, the next available address would be D49624. (A2 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A2 could not start with register D49621).

Table T5.19 Arguments to the “Set Min Reg Move Distance IANF2E” Macro

5.3.19 Arguments to the “Linear Interpolated Move IANF2E" Macro

Note» Interpolated moves control both axes of the IANF2(E) simultaneously. The starting address of the command block, (argument
Al), is the starting address of the first axis controlled by the IANF2(E). The command block is twenty words in length.

Range of

Argument | Device Type | Device Size Values

Description

Starting Address of the output registers assigned to the first axis con-
trolled by the IANF2(E). (D49120 to D49220 in the sample programs.)
{Each IANF2(E) controls two consecutive axes in the data map, see
table T5.1 on page 59}

Al D (Data Register) Word

A2 M (Internal Relay) Bit Oorl Move Type: 0 = Relative, 1 = Absolute

Acceleration Type Select
0 = Linear Acceleration

A3 D (Data Register) Word 0,1,0r2 1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration
A4 D (Data Register) Word 1to 1,000,000 | Programmed Interpolated Speed
A5 D (Data Register) Word 1 to 2000 Interpolated Acceleration in steps/millisecond/second.
A6 D (Data Register) Word 1 to 2000 Interpolated Deceleration in steps/millisecond/second.
-1,073,741,823
A7 D (Data Register) Longt to Motor Position End Point X value. (First Axis)

+1,073,741,823

-1,073,741,823
A8 D (Data Register) Longt to Motor Position End Point Y value. (Second Axis)
+1,073,741,823

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A2
begins at address D49622, the next available address would be D49624. (A2 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A2 could not start with register D49621).

Table T5.20 Arguments to the “Linear Interpolated Move IANF2E” Macro
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5.3.20 Arguments to the “Via Point Circular Move IANF2E” Macro

Note» Interpolated moves control both axes of the IANF2(E) simultaneously. The starting address of the command block, (argument
Al), is the starting address of the first axis controlled by the IANF2(E). The command block is twenty words in length.

Argument | Device Type | Device Size R\?Qﬁ]ﬁegf Description
Starting Address of the output registers assigned to the first axis con-
. trolled by the IANF2(E). (D49120 to D49220 in the sample programs.)
Al D (Data Register) Word {Each IANF2(E) controls two consecutive axes in the data map, see
table T5.1 on page 59}
A2 M (Internal Relay) Bit Oor1l Move Type: 0 = Relative, 1 = Absolute
Acceleration Type Select
. 0 = Linear Acceleration
A3 D (Data Register) Word 0,1,0r2 1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration
A4 D (Data Register) Word 1to 1,000,000 |Programmed Interpolated Speed
A5 D (Data Register) Word 1 to 2000 Interpolated Acceleration in steps/millisecond/second.
A6 D (Data Register) Word 1to 2000 Interpolated Deceleration in steps/millisecond/second.
-1,073,741,823
A7 D (Data Register) Longt to Motor Position End Point X value. (First Axis)
+1,073,741,823
-1,073,741,823
A8 D (Data Register) Longt to Motor Position End Point Y value. (Second Axis)
+1,073,741,823
-1,073,741,823
A9 D (Data Register) Longt to Move’s Via Point X value. (First Axis)
+1,073,741,823
-1,073,741,823
A10 D (Data Register) Longt to Move’s Via Point Y value. (Second Axis)
+1,073,741,823

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A2
begins at address D49622, the next available address would be D49624. (A2 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A2 could not start with register D49621).

Table T5.21 Arguments to the “Via Point Circular Move IANF2E” Macro
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5.3.21 Arguments to the “Center Point Circular Move IANF2E” Macro

Note» Interpolated moves control both axes of the IANF2(E) simultaneously. The starting address of the command block, (argument
Al), is the starting address of the first axis controlled by the IANF2(E). The command block is twenty words in length.

Argument | Device Type | Device Size R\?Ql%igf Description
Starting Address of the output registers assigned to the first axis con-
. trolled by the IANF2(E). (D49120 to D49220 in the sample programs.)
Al D (Data Register) Word {Each IANF2(E) controls two consecutive axes in the data map, see
table T5.1 on page 59}
A2 M (Internal Relay) Bit Oorl Move Type: 0 = Relative, 1 = Absolute
A3 M (Internal Relay) Bit Oorl Move Direction: 0 = CW, 1 = CCW
Acceleration Type Select
. 0 = Linear Acceleration
A4 D (Data Register) Word 0,1,0r2 1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration
A5 D (Data Register) Word 110 1,000,000 |Programmed Interpolated Speed
A6 D (Data Register) Word 1 to 2000 Interpolated Acceleration in steps/millisecond/second.
A7 D (Data Register) Word 1 to 2000 Interpolated Deceleration in steps/millisecond/second.
-1,073,741,823
A8 D (Data Register) Longt to Motor Position End Point X value. (First Axis)
+1,073,741,823
-1,073,741,823
A9 D (Data Register) Longt to Motor Position End Point Y value. (Second Axis)
+1,073,741,823
-1,073,741,823
Al10 D (Data Register) Longt to Move’s Center Point X value. (First Axis)
+1,073,741,823
-1,073,741,823
A1l D (Data Register) Longt to Move’s Center Point Y value. (Second Axis)
+1,073,741,823

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A2
begins at address D49622, the next available address would be D49624. (A2 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A2 could not start with register D49621).

Table T5.22 Arguments to the “Via Point Circular Move IANF2E" Macro
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5.3.22 Arguments to the “Radius Circular Move IANF2E” Macro

Note» Interpolated moves control both axes of the IANF2(E) simultaneously. The starting address of the command block, (argument
Al), is the starting address of the first axis controlled by the IANF2(E). The command block is twenty words in length.

Range of

Argument | Device Type | Device Size values Description
Starting Address of the output registers assigned to the first axis con-
. trolled by the IANF2(E). (D49120 to D49220 in the sample programs.)
Al D (Data Register) Word {Each IANF2(E) controls two consecutive axes in the data map, see
table T5.1 on page 59}
A2 M (Internal Relay) Bit Oor1l Move Type: 0 = Relative, 1 = Absolute
A3 M (Internal Relay) Bit Oorl Move Direction: 0 = CW, 1 = CCW
Acceleration Type Select
. 0 = Linear Acceleration
A4 D (Data Register) Word 0,1,0r2 1 = Triangular S-Curve Acceleration
2 = Trapezoidal S-Curve Acceleration
A5 D (Data Register) Word 1to 1,000,000 |Programmed Interpolated Speed
A6 D (Data Register) Word 1to 2000 Interpolated Acceleration in steps/millisecond/second.
A7 D (Data Register) Word 1 to 2000 Interpolated Deceleration in steps/millisecond/second.
-1,073,741,823
A8 D (Data Register) Longt to Motor Position End Point X value. (First Axis)
+1,073,741,823
-1,073,741,823
A9 D (Data Register) Longt to Motor Position End Point Y value. (Second Axis)
+1,073,741,823
-1,073,741,823
Al0 D (Data Register) Longt to Radius

+1,073,741,823

T Long integer values consume two consecutive data registers and the starting address must be even. For example, if argument A2
begins at address D49622, the next available address would be D49624. (A2 would consume both D49622 and D49623.) The
starting register address of a long value must be even. (For example, argument A2 could not start with register D49621).

Table T5.23 Arguments to the “Radius Circular Move IANF2E” Macro
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5.4 Add a User-defined Macro to Ladder Logic

Adding a User-defined Macro to your ladder logic requires you to set the initial conditions for the rung, select the macro, and map the
macro’s arguments to the Device Addresses chosen in the previous step.

5.4.1 Set initial conditions

Most macros should be triggered once to initiate a data transfer to the IANF2(E). Therefore, a Single Output Up instruction,
(SOTU), should be added to the rung as part of the condition. The exceptions to this guideline are the Jog and Registration Moves.

5.4.2 Choose the desired macro to add to the ladder.

To add a User-defined Macro to the ladder, first, right-click where you wish to add the macro. In the popup menu that appears, hover
over the “Macro Instructions P item until a second menu appears. From that menu, select UMACRO (User-defined Macro).
The UMACRO (User-defined Macro) dialog box will appear.

- 437 Expansion Modulss D B et r Stavus 1

57 Cartri N I BMOV(W) S1 N_W D1
By ways_False D49000 10 D49500
- |l HMIModule -

. Custom Monitors

- |, Device Data Rung 2 |Axis 1, C
S| Programs 2 S0TU

2 Main Program 49500.13 Edit Rung Comment ctrl+
. Subroutines = & Help F1
=i User-defined Maoo -
==| 0 ConfigureIANF2E &t Chrl+¢
5 =) 1Absolute Move [ANF2E 3 Copy Ctrl+C
== 2RelativeMove IANF2E .j‘_l, Paste Ctrl+v
-+ %[ 3 Hold IANF2E Incremental Paste  Ctrl+5Shiftsy
- +=| 4 Resume IANF2E
- =| 5 Immediate Stop IANF2E Lne ’
2| 6 Home CW LANF2E = Basic Instructions »
- 5 7 Home COW IANF2E Advanced Instructions 3
- 45| 8Jog CW IANF2E I Macro Instructions . MACRO (MACRO)
- 55| 9 RegistrationMove CWIANFZE Insert » CWRD/CWWT (Communication Macra)
[ 10J0g COWIANF2E Append 5 PULSST (Set PULS Instruction Parameters)
f :;:rgeg;::::tr:ln;;g“‘ LANFE Delete » PWMST (Set PWM Instruction Parameters)
=
- 2| 13 Clear Errors IANF2E Setthe Bookmarks D RAMPST (Set RAMP Instruction Parameters)
+ \Z| 14 PresetEncoder Position [ANF2E Jump to the Bookmarks D ZRNST (Set ZRN Instruction Parameters)
- | 15 Encoder Follower CW IANF2E — — PIDST (Set PID Parameters)
- 2| 16 Encoder Following COW IANF2E - o UMACRO (User-defined Mama)
==| 25 Linear Interpolated Move IANF2E - '_'_ - o
=) 30Via Point Circular Move IANF2E ta Disable Rung. Ctrl+D UMACRO (Use
+ “Z| 31 Center Point Circular Move IANF2E Online 3

B 521 37 Radins CirenlarMave TANF?F

Figure T5.2 Selecting a User-defined Macro

5.4.3 Select the Proper Macro by Macro Number

Each macro is assigned a number between 0 and 255. When user-defined macros are viewed in the Project Window, these numbers
are shown before the name of the macro. (See figure T5.2 above for an example.) To select the proper macro, enter the correct num-
ber in the “S1 (User-defined Macro Number):” field and press the [Tab] key. The program will open a confirmation window stating
that the current settings will be lost and the argument list will be updated. Click on the [Yes] button to confirm the change.
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5.4.4 Map Arguments to Device Addresses

(Continuing from the previous step.) The UMACRO (User-defined Macro) dialog box now displays a list of the macro’s arguments
along with their required Device Type. The Tag Name fields are used to map the Device Addresses to the macro’s arguments. If a tag
name has been defined, this name can be typed directly into the field. Optionally, the actual Device Address can be entered into the
field. Finally the ellipsis button [...] can be clicked to open the Tag Name Editor dialog box. Once opened, it can be used to chose
the desired Device Address. Figure T5.3 below shows a UMACRO (User-defined Macro) dialog box for the “Configure IANF2E”

macro after Device Addresses have been mapped to the macro’s arguments.

UMACRQ (User-defined Macro)

Settings

(-2 [

S1{User-defined Macro Numberk l:l:|

Al
A2
A3
A4
AS
AB
AT
AB
AT

All
A12
A13
Al4
A15
Al6

Device Type

D (Data Register)
D (Data Register)
D (Data Register)
D (Data Register)
M (Internal Relay)
M (Internal Relay)
M (Internal Relay)
M (Internal Relay)
M (Internal Relay)
M (Internal Relay)
M (Internal Relay)
D (Data Register)
D (Data Register)
D (Data Register)
D (Data Register)
D (Data Register)

Tag Name
049120
D43530

D43531

D49532
M14500
M14501
M14502
M14503
M14504
M14505
M14506
D49533

D49534
D49535

D49536

D43537

Device Address = Comment

] b0

... | p4ssa0
[-.. | pass31
[-.. | passa2
.. maas00
o2 | m2as01
[c1r | M14s02
1. | M1ss03
[c1r | M504
... | 14505
(22| m14sos
[... | p4ssas
E] D49534
E] D49535
[:] D49536
[-.. | passaz

Axis 115MD34E2 Starting Modbus output register address
Input_1_Function

Input_2_Function

Input_3_Function

Input_1_Active_State

Input_2_Actvie_State

Input_3_Active_State

Encoder_Enable

Backplane_Home_Proximity_Enable

Stall_Detect_Enable

Antiresonance_Disable

Starting_Speed (1 to 999)

Motor_Steps_Per_Turn {200 to 32767)
Encoder_Counts_Per_Turn

Idle_Current_Reduction {0 to 100%)

Motor_Current (10 to 54) {1.0 to 5.4 Armsin 0.1 A steps}

Figure T5.3 Argument Assignments
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Introduction
The IDEC User-defined Macros simplify issuing commands and configuration data to the IANF2(E). Once a command, or configuration
data, is issued, monitoring the state of the IANF2(E) is application specific and must be written. The following sections give guidelines
for writing the additional logic needed to control an IANF2(E) as well as the format of the status data that is read from the IANF2(E)
in both Command and Configuration modes.

6.1 Axis Independence
Except when commanding Interpolated Moves, the two axes of the IANF2(E) are completely independent. It is perfectly acceptable to
have one axis in Command mode while the other is in Configuration mode.

6.2 Power-Up Behavior
The IANF2(E) will always power up in Command Mode and show a configuration error. (The first data register read from the IANF2(E)
axis will have a hexadecimal value of 6408h.) Configuration data must be written down to the IANF2(E) before commands can be
issued to the module.

6.3 Buffer Input Data
It is common practice to buffer the input data from the IANF2(E) to guarantee that it does not change during a program scan. IDEC
sample programs use a BMOV instruction to copy data from the Modbus TCP registers to a buffer in the D49500 to D49999 range.
This instruction is conditioned by an NC relay tied to a bit defined as Always_False. This buffers the data on every program scan and
must occur before the data is used in the program.

6.4 Command Bits Must Transition

Note» Commands are only accepted when the command bit makes a 0—1 transition. The easiest way to meet this requirement is to
write a value of zero into the first of the output registers assigned to the axis of the IANF2(E) before using a macro to write out
the next command. These registers are in the range of D49120 to D49239 in the IDEC sample program. See T5.1, Reserved
Memory Addresses on page 59 for the memory layout used by the IDEC sample program.

This condition also applies when switching from Configuration Mode to Command Mode. Assume a bit is set in the first of the regis-
ters assigned to the IANF2(E) while in Configuration Mode. If a switch is made to Command Mode with the same bit set, the com-
mand will not occur because the bit must transition between writes to the unit.

6.4.1 Commands that do not cause motion: Clear Errors, preset commands, etc.

In the unlikely event that a command in this group is issued successively, its command bit must be reset and held for at least one
Modbus TCP update. The time it must be held is dependent on the amount of TCP traffic in your application.

6.4.2 Jog and Registration Moves
Unlike other motion commands, the Jog and Registration Moves only occur while the command bit is set. Your program must monitor
machine conditions to determine when to reset the command bit to zero. Once the command bit is off, your program should monitor
the Moving_CW, Moving_CCW, or Stopped status bits to verify that the axis has stopped moving before issuing another command.

6.4.3 Interpolated Moves, Absolute Move, Relative Move, and Find Home

Once issued, these commands will run to their completion regardless of the state of their command bit(s). Once the command has
been issued, your program can monitor the Moving_CW, Moving_CCW, or Stopped status bits to verify the axis is in motion and reset
the command word at that point. Unless the commanded move is very short, a network update will occur while motion is occurring
and the IANF2(E) will see the reset command bit. As with the Jog and Registration Moves, the program should monitor the
Moving_CW, Moving_CCW, or Stopped status bits to verify that the axis has stopped moving before issuing another command.
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6.5 Command Mode Input Data Format
The format for the Network Input Data when an IANF2(E) axis is in Command Mode is shown below. Both axes are shown in com-

mand mode.

Offset From First IANF2(E)

Read Register Address® Axis Command Mode Input Data
0 1 Status Word 02
1 1 Status Word 1
2 1 32 bit Motor Position: Upper 16 bits
3 1 32 bit Motor Position: Lower 16 bits
4 1 32 bit Encoder Position®): Upper 16 bits
5 1 32 bit Encoder Position®: Lower 16 bits
6 1 32 bit Captured Position®: Upper 16 bits
7 1 32 bit Captured Position®: Lower 16 bits
8 - Reserved
9 - Network Connectivity
10 2 Status Word 0
11 2 Status Word 1
12 2 32 bit Motor Position: Upper 16 bits
13 2 32 bit Motor Position: Lower 16 bits
14 2 32 bit Encoder Position®): Upper 16 bits
15 2 32 bit Encoder Position®: Lower 16 bits
16 2 32 bit Captured Position®): Upper 16 bits
17 2 32 bit Captured Position®: Lower 16 bits
18 - Reserved
19 - Reserved

(1) When using the User-defined Macros, the first Modbus Read Register address is mapped into the range of registers D49000 to
D49100. See table T5.1, Reserved Memory Addresses, on page 59 for a list of the addresses for each axis.

(2) Status Word 0, bit 15 equals zero when the axis is in Command mode.

(3) These registers contain the 32 bit encoder value when the encoder inputs are enabled. They contain the Diagnostic
Feedback Value when the axis is configured for diagnostic feedback.

(4) When the encoder inputs for the axis are enabled, the IANF2(E) will capture the present encoder position when the
Capture Input makes an inactive-to-active transition. If the encoder inputs are not enabled, the IANF2(E) will capture

the present motor position.

Table T6.1 Command Mode Input Data Format
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6.5.1 Status Word 0

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

| | | | | | | | | | | 1 1 1
[ S L S L i L S L S S L S S Sy S S S Sy s—pm—" g —_p—")

L Moving_CW
Moving_CCW

In_Hold_State
Stopped
At_Home
Accelerating
Decelerating
Move_Complete
Homing_Error
Profile_Error
Position_Invalid
Input_Error
Command_Error
Configuration_Error
Axis_Enabled
Axis_Mode

Figure T6.1 Command Mode: Status Word 0
Bit 0: Moving_CW - Set to “1” when the IANF2(E) is outputting clockwise pulses, otherwise “0”.
Bit 1: Moving_CCW - Set to “1” when the IANF2(E) is outputting counter-clockwise pulses, otherwise “0”.

Bit 2: In_Hold_State — Set to “1” when a move command has been successfully brought into a Hold State. Hold States are
explained in the Controlling Moves In Progress section starting on page 25.

Bit 3: Stopped — Set to “1” when the pulse train output is not changing. Note that this is stopped for any reason, not just a com-
pleted move. For example, an Immediate Stop command during a move will set this bit to “1”, but the Move_Complete Bit, (bit 7
below) will not be set.

Bit 4: At_Home — Set to “1” when a homing command has completed successfully, “0” at all other times. This bit is only set at the
successful completion of a Find Home command. This bit is not set if the home position is reached by any other move.

Bit 5: Accelerating — Set to “1” when the present move is accelerating. Set to “0” at all other times.
Bit 6: Decelerating — Set to “1” when the present move is decelerating. Set to “0” at all other times.

Bit 7: Move_Complete — Set to “1” when the axis has successfully completed an Absolute, Relative, Blend, or Interpolated Move.
An Interpolated Move will set the Move_Complete bits of both axes. This bit is reset to “0” when the next move command is writ-
ten to the IANF2(E), or when the position is preset. This bit is not set at the end of a homing operation.

Bit 8: Homing_Error — Set when the IANF2(E) could not home the axis because of an error in the Home CW/CCW command data,
the homing operation exceeded its programmed timeout value, an E-Stop input activates, or the limit switch that is opposite to
the current direction of travel activates.

Bit 9: Profile_Error — Set under the following conditions:

» Error in changing parameters during a Jog or Registration Move.

» There was an error in the last Program Blend Profile data block written to the IANF2(E) axis. Currently, User-defined
Macros do not exist for programming Blend Moves. See the reference section Blend Moves, starting on page 105, for
information on programming Blend Moves.

Bit 10: Position_Invalid — Set under the following conditions:

» Axis switched from Configuration Mode to Command Mode

> An Immediate Stop command was issued to the axis while motion was occurring

>» An Emergency Stop input was activated while motion was occurring.

> If either of the CW or CCW Limit inputs become active during a Relative, Absolute, Blend, or Interpolated Move.
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Bit 11: Input_Error —
Home CW/CCW Commands: Set when an E-Stop input activates during homing operation or when the limit switch that is oppo-
site to the direction of travel activates, for example when the CCW Limit activates during a +Find Home command.
Jog CW/CCW Commands: Set when an E-Stop input activates during the move or when the limit switch that is in the direction of
travel activates, for example when the CW Limit activates during a +Jog Move command.
Registration Move CW/CCW Commands. Set when an E-Stop input activates during the move or when the limit switch that is in
the direction of travel activates, for example when the CW Limit activates during a +Registration Move command.
All Other Move Commands. Set when an E-Stop input activates during the move or when either of the end limit switches acti-
vates.
Note that the Input Error bit is latched but you do not have to issue a Clear Errors command block to clear the bit. The next
move command will clear this bit automatically if none of the inputs are active when the command is issued.

Bit 12: Command_Error — Set when the last command issued to the IANF2(E) axis forced an error. When there is an error in an
Interpolated Move, only the Command Error bit for axis 1 is set. This bit must be reset by issuing a Reset Errors command to the
IANF2(E) axis. Other commands, including the Immediate Stop command, will not be accepted until this error is reset.

Bit 13: Configuration_Error — Set to “1” when the axis has a configuration error.

Bit 14: Axis_Enabled — Set to “1” when the axis is enabled. Axis 2 of an IANF2(E) is disabled by default. An axis is automatically
enabled when valid configuration data is written to it.

Bit 15: Axis_Mode — Set to “1” when the axis is in Configuration Mode. Reset to “0” when the axis is in Command Mode.

6.5.2 Status Word 1

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
15 1312 11 10 9 8 7 6 5 4 3 2 1 0

1 1 | | | | 1 | 1 1 | 1 1 1
[ ———— —— —— —— —— —— —— —— —— —— —— ——

L Capture_Active
External_Active

Home_Active
CW/EStop_Active
CCW/EStop_Active
No_Fault_State
On_Line/GP_State
Move_Complete_State
Running_Blend_Move
Waiting_For_Profile_Segment
Non-Zero_Min_Reg_Distance
1_Running_Interpolated_Move
Backplane_Proximity_Bit_State
In_Encoder_Follower_Mode
Figure T6.2 Command Mode: Status Word 1

Bit 0: Capture_Active — “1” when the Capture Input is enabled and in its active state. The enabled/disabled state of the input is
programmed with argument A2 of the “Configure IANF2E” macro. The active state of the input is programmed with argument A3
of the macro. Arguments to the “Configure IANF2” Macro can be found on page 61.

Bit 1: External_Active — “1” when the External Input is enabled and in its active state. The enabled/disabled state of the input is
programmed with argument A4 of the “Configure IANF2E” macro. The active state of the input is programmed with argument A5
of the macro. Arguments to the “Configure IANF2” Macro can be found on page 61.

Bit 2: Home_Active — “1” when the External Input is enabled and in its active state. The enabled/disabled state of the input is pro-
grammed with argument A6 of the “Configure IANF2E” macro. The active state of the input is programmed with argument A7 of
the macro. Arguments to the “Configure IANF2” Macro can be found on page 61.

Bit 3: CW/Estop_Active — “1” when the CW/Estop is enabled and in its active state. The enabled/disabled state of the input is pro-
grammed with argument A8 of the “Configure IANF2E” macro. The active state of the input is programmed with argument A9 of
the macro. Arguments to the “Configure IANF2” Macro can be found on page 61.

Bit 4: CCW/Estop_Active — “1” when the CCW/Estop is enabled and in its active state. The enabled/disabled state of the input is
programmed with argument A10 of the “Configure IANF2E” macro. The active state of the input is programmed with argument
Al1 of the macro. Arguments to the “Configure IANF2” Macro can be found on page 61.
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Bit 5: No_Fault_State — This bit shows the state of the No_Fault output for the axis. This bit must be set to its active state (“1”)
by the IDEC controller. Once set, this bit will be reset by the following conditions:

» Input Error during a move. (E-Stop, CW Limit, or CCW Limit Input activated during move.)
» Axis switched from Command Mode to Configuration Mode

» Loss of network communications

> Reset by host controller.

Bit 6: On_Line/GP_State: This bit shows the state of the On_Line output for axis 1 and the state of the General Purpose output for
axis 2. The On_Line bit must be set to its active state (“1”) by the host controller. Once set, this bit will be reset by the following
conditions:

» Loss of network communications
» Reset by host controller.

The state of the General Purpose output is only controlled by the host controller.

Bit 7: Move_Complete_State: This bit shows the state of the Move Complete output for the axis. This bit will be set by the fol-
lowing conditions:

> Absolute, Relative, Blend, or Interpolated Move completes without error.
» Set by host controller.

Once set, this bit must be reset to its inactive state (“0”) by the host controller.

Bit 8: Running_Blend_Move: Set when the axis is presently running a Blend Move Profile. This bit is reset when the move com-
pletes. Programming and running Blend Moves is discussed in the reference section Blend Moves, starting on page 105.

Bit 9: Waiting_For_Profile_Segment: Set when IANF2(E) has accepted a Blend Move Profile programming block (0—1 transition)
and when it is ready to accept the next (1—0 transition). See Programming Blend Move Profiles, which starts on page 106, for
additional information.

Bit 10: Non-Zero_Min_Reg_Distance: Set when the Minimum Registration Move Distance parameter is programmed to a non-
zero value.

Bit 11: 1_Running_Interpolated_Move: Set in axis 1 status bits when the IANF2(E) is running an Interpolated Move. This bit is
reset when the move comes to an end. For axis 2, this bit will always equal zero.

Bit 12: Backplane_Proximity_Bit_State: This bit always equals the state of the Backplane_Proximity_Bit, which is bit 6 in the
Command Word 1 for the axis.

Bit 13: Encoder Follower Mode: Set when the axis is in Encoder Follower Mode.
Bits 14 & 15: Reserved: These bits will always equal zero.

6.5.3 Network Connectivity (Word 9)

Bit Bit
14 13

Network_Error
Heartbeat_Bit

Figure T6.3 Network Connectivity Status Word
Bits 1 - 12: Backplane_Proximity_Bit_State: Reserved: These bits will always equal zero.

Bit 13: Network_Error: This bit is set to “1” if the module loses its network connection. This bit is set until a Reset Errors com-
mand is sent to the module. All other commands will not be accepted until this error is cleared.

Bit 13: Heartbeat_Bit: This bit will change state approximately every 500 milliseconds. Monitor this bit to verify that the unit and
network connection are operating correctly.

Bit 15: Reserved: This bit will always equal zero.
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6.6 Configuration Mode Input Data Format
The format for the Network Input Data when an IANF2(E) axis is in Configuration Mode is shown below. Both axes are shown in Con-

figuration Mode, but it is valid to have one axis in Configuration Mode while the other is in Command Mode.

Offset From First IANF2(E)

Read Register Address® Axis Command Mode Input Data
0 1 Bits 0 - 12: Mirror of Configuration Word 0
1 1 Mirror of Configuration Word 1
2 1 Not used in Configuration Mode, will always be zero.
3 1 Mirror of configured Starting Speed
4 1 Mirror of configured Homing Timeout value.
5 1 Not used in Configuration Mode, will always be zero.
6 1 Not used in Configuration Mode, will always be zero.
7 1 Not used in Configuration Mode, will always be zero.
8 1 Not used in Configuration Mode, will always be zero.
9 1 Network Connectivity (See 6.5.3 on page 77)
10 2 Bits O - 12: Mirror of Configuration Word 0@
11 2 Configuration Word 1
12 2 Not used in Configuration Mode, will always be zero.
13 2 Mirror of configured Starting Speed
14 2 Mirror of configured Homing Timeout value.
15 2 Not used in Configuration Mode, will always be zero.
16 2 Not used in Configuration Mode, will always be zero.
17 2 Not used in Configuration Mode, will always be zero.
18 2 Not used in Configuration Mode, will always be zero.
19 2 Not used in Configuration Mode, will always be zero.

(1) When using the User-defined Macros, the first Modbus Read Register address is mapped into the range of registers D49000 to

D49100. See table T5.1, Reserved Memory Addresses, on page 59 for a list of the addresses for each axis.

(2) Bits 15, 14, and 13 have the same meaning when in Command Mode. These three bits are used to show the state of the axis and

are not mirrored.

(3) Bit 15 of Configuration Word 0 equals “1” when in Configuration Mode.

Figure T6.4 Configuration Mode Input Data Format
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6.6.1 Configuration Word 0 Mirror

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
15 14 13 11 10 9 8 7 6 5 4 3 2 1 O

| | | | | | | | 1 | | | | |
[ ———— [ S S S S S——— —— —— w—— ——)

|i Capture_Input_Enable

External_Input_Enable
Home_Input_Enable
CW/Estop Input Select
CCW/Estop Input Select
Backplane_Proximity_Bit_Enable
Quad_Encoder_Enable
Diagnostic_Feedback_Enable
Output_Pulse_Type
Home_Operation_Type
Configuration_Error
Axis_Enabled
Axis_Mode

Figure R5.6 Configuration Mode: Status Word O

Bit 0: Capture_Input_Enable — Set to “1” when the Capture Input is enabled.

Bit 1: External_Input_Enable — Set to “1” when the External Input is enabled.
Bit 2: Home_Input_Enable - Set to “1” when the Home Input is enabled.
Bits 3&4: CW/Estop Input Select —

Bit 4 Bit 3 Description
0 0 Disabled
0 1 CW Limit Switch
1 0 E-Stop Input
1 1 Invalid Combination

Bits 5&6: CCW/Estop Input Select —

Bit 4 Bit 3 Description
0 0 Disabled
0 1 CCW Limit Switch
1 0 E-Stop Input
1 1 Invalid Combination

Bit 7: Backplane_Proximity_Bit_Enable — Set to “1” when the Backplane Proximity Bit is enabled.
Bit 8: Quad_Encoder_Enable — Set to “1” when the quadrature encoder inputs are enabled.
Bit 9: Diagnostic_Feedback_Enable — Set to “1” when diagnostic feedback mode is enabled.

Bit 10: Output_Pulse_Type — Set to “0” when the axis outputs pulses in the CW/CCW format. Set to “1” when the axis outputs
pulses in the Step/Direction format.

Bit 11: Home_Operation_Type — Set to “0” when the axis will home to the Home Limit Switch. Set to “1” when the axis will home
to the quadrature encoder’s marker pulse.

Bit 12: Reserved — Will always equal “0”.
Bit 13: Configuration_Error — Set to “1” when the axis has a configuration error.

Bit 14: Axis_Enabled — Set to “1” when the axis is enabled. Axis 2 of an IANF2(E) is disabled by default. An axis is automatically
enabled when valid configuration data is written to it.

Bit 15: Axis_Mode — Set to “1” when the axis is in Configuration Mode. Reset to “0” when the axis is in Command Mode.
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6.6.2 Configuration Word 1 Mirror

Bit Bit Bit Bit Bit
4 3 2 1 0

L Capture_Input_Active_State
External_Input_Active_State
Home_Input_Active_State

CWY/Estop_Active_State
CCW/Estop_Active_State

Figure R5.7 Configuration Mode: Status Word 1

Bit 0: Capture_Input_Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.
Bit 1: External_lnput_Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.
Bit 2: Home_Input_Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.
Bit 3: CW/Estop_Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.
Bit 4: CCW/Estop_Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.
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Introduction
This chapter is broken down into two sections. The first section lists status bits and the conditions that will set the bit. You can
assume that the bit will be reset under all conditions that are not listed. The second section lists the available commands and the
errors that can occur with them.

Status Bits

Axis Stopped
Axis 1: Input Word 0, bit 3 Axis 2: Input Word 10, bit 3
1) Set whenever the axis is in command mode and motion is not occurring.

Move Complete Bit
Axis 1: Input Word 0, bit 7 Axis 2: Input Word 10, bit 7

1) Set after an Absolute, Relative, Blend, or Interpolated Move has been successively completed. The Move Complete bit will be
reset when the next move operation is initiated or by a Preset command. This bit is also reset when switching from
Configuration Mode to Command Mode.

Home Invalid Bit
Axis 1: Input Word 0, bit 8 Axis 2: Input Word 10, bit 8
The Home Invalid bit will be set under the following conditions:

1) Issuing a Home CW or Home CCW command with the Programmed Speed less than the configured Starting Speed or greater
than 1,000,000 steps/second.

2) Issuing a Home CW or Home CCW command using either of the S-Curve Acceleration or Deceleration Types. (Only Constant
Acceleration is available with Home CW/CCW commands.

3) Issuing a Home CW or Home CCW command while having an acceleration or deceleration values outside their valid range of
1 to 2000.

4) lIssuing a Homing Command with any reserved words not equal to zero.

5) If the opposite End Limit Switch is reached during a homing operation. For example, if the CCW Limit Switch is reached
during a Home CW operation. Improper wiring, configuration, or placement of the limit switch would most likely cause this
error.

6) If the CW Limit or CCW Limit activate at the same time as the Home Limit.
7) If the time of the homing operation exceeds the configured Homing Timeout value.

Profile Invalid Bit
Axisl: Input Word 0, bit 9 Axis 2: Input Word 10, bit 9
The Invalid Profile bit will be set under the following conditions

1) If the Programmed Speed of a Relative, Absolute, Blend, or Interpolated Move is less than the configured Starting Speed

2) If any of the move parameters are outside of their valid ranges.

3) If the defined profile overflows the internal registers of the IANF2(E) module.

4) Setting the number of Blend Move Segments to be less than 2 or greater than 16.

5) If a Blend Move segment does not reach the Programmed Speed. That is, if the distance that it takes to accelerate to the
programmed speed exceeds the length of the segment.

6) Two consecutive Blend Move segments with the same Programmed Speed.

7) Blend Move profile Initial Profile Programming Block that specifies an Acceleration Type of “10” in any of the bit pair in words
3,4, &5 (axisl) or 11, 12, & 13 (axis2)

8) Changing the speed of a Jog CW or Jog CCW command whose initial speed was less than or equal to the configured Starting
Speed.

9) If invalid changes are made to the velocity, acceleration, or deceleration parameters of a Jog CW or Jog CCW command while
it is occurring. When detected, motion will immediately stop.

10) Motion will immediately stop if a non-zero value is entered into the Reserved words (Axis1: 2/3, Axis2: 10/11), while a Jog
CW or Jog CCW move is occurring.

11) If the Minimum Registration Distance parameter equals zero and a Registration Move is started while the External Input
active.

12) Starting a Registration Move CW or Registration Move CCW command if the number of steps programmed into the Position
Offset register is less than the number of steps required to decelerate and stop the motion. In this case the Registration
Move will not start.
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13) If the Position Offset of a Registration Move CW or Registration Move CCW command is negative.

14) If the value of the Position Offset registers is changed after a Registration Move CW or Registration Move CCW command
has been initiated. Motion will immediately stop.

15) Increasing the speed of a a Registration Move CW or Registration Move CCW while it is occurring. Motion will immediately
stop. Please note that it is possible to decrease the speed of Registration Move while it is occurring.

16) Changing the acceleration or deceleration parameters during a Registration Move, however, these values are only checked
when the Programmed Speed is changed. Motion will immediately stop.

17) Data in reserved registers during an Interpolated Move.

Position Invalid Bit
Axis 1: Input Word 0, bit 10 Axis 2: Input Word 10, bit 10
The Position Invalid will be set under the following conditions

1) When switching from Configuration Mode to Command Mode. This will be true even if the position was valid before the
configuration operation occurred.

2) After an Immediate Stop command has been issued.

3) If the Emergency Stop input has been activated.

4) If either of the CW Limit or CCW Limit inputs become active during a Relative, Absolute, Blend, Interpolated or Encoder
Follower Move.

5) If the limit input that is the same as the commanded direction of travel is reached during a Jog or Registration Move. For
example, if the CW Limit Switch is reached during a +Jog Move.

6) If the limit input that is the opposite of the commanded direction of travel is reached during a homing operation. For
example, if the CCW Limit Switch is reached during a +Find Home command.

Input Error Bit
Axisl: Input Word 0, bit 11 Axis 2: Input Word 10, bit 11
The Input Error bit will be set under the following conditions

1) If an Emergency Stop input is activated.

2) If either of the CW Limit or CCW Limit inputs become active during a Relative, Absolute, Blend, Encoder Follower, or
Interpolated Move.

3) If the limit input that is the same as the commanded direction of travel is reached during a Jog or Registration Move. For
example, if the CW Limit Switch is reached during a +Jog Move.

4) If the limit input that is the opposite of the commanded direction of travel is reached during a homing operation. For
example, if the CCW Limit Switch is reached during a +Find Home command.

5) Performing a Jog Move in the same direction as the active End Limit Switch. For example, issuing a Jog CW command when
the CW Limit Switch is active.

Command Error Bit
Axis 1: Input Word 0, bit 12 Axis 2: Input Word 10, bit 12
The Command Error bit will be set under the following conditions

1) Attempting to enter Configuration Mode while a move operation is occurring on the axis. The move will run to completion
and the axis will then enter Configuration Mode, clearing the error.

2) If more than one bit in the Command Bits MSW is set at one time. (Axisl: Output Word 0, Axis2: Output Word 10)

3) If any bit in the Command Bits MSW word is set while also commanding an Interpolated Move with the Command Bits LSW
bits 9 through 14.

4) If a move operation is started before the previous move operation is completed. The present move will run to completion.

5) If the Target Position, Programmed Speed, Acceleration, or Deceleration parameters are outside of their valid ranges.

6) If the Programmed Speed is less than the configured Starting Speed for Absolute, Relative, Blend, and Interpolated Moves as
well as Find Home commands. Jog and Registration Moves can be run at speeds less than the starting speed.

7) Performing an Absolute Move or an Absolute Interpolated Move when the Current Position is not valid.

8) Issuing a Hold Move command while a Blend, Registration, or Find Home command is running.

9) Issuing a Resume Move command when the axis is not in a Hold state.

10) Issuing any command with the Reserved words in the command having a non-zero value.

11) Issuing a Find Home command with S-Curve Acceleration selected.

12) Issuing a Find Home command before configuring a homing input. (Home Input or Z-pulse)

13) Issuing a Preset Encoder command when axis in not configured to use an encoder.
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Configuration Error Bit
Axisl: Input Word 0, bit 13 Axis 2: Input Word 10, bit 13
The Configuration Error bit will be set under the following conditions

1) At power up, before the IANF2(E) has been configured for the first time.
2) If an invalid configuration has been written to the axis.

Command Error Conditions By Command

This section list the errors that will cause the Command Error bit to be set. The Command Error bit is Input Word 0, bit 12 for axis 1
and Input Word 10, bit 12 for axis 2.

Jog CW/CCW Command

1) Changing the speed of a Jog Move whose initial speed was less than or equal to the configured Starting Speed.

2) If invalid changes are made to the velocity, acceleration, or deceleration parameters while the move is occurring. When
detected, motion will immediately stop.

3) If a non-zero value is entered in the Reserved registers while a Jog Move is occurring. Motion will immediately stop. If a non-
zero value is entered when starting a Jog Move, the IANF2(E) axis will perform a Registration Move instead.

Blend CW/CCW Command

1) If a Blend Move command is initiated before the profile was programmed for the axis.

2) Programming a Blend Move Profile without a final deceleration value. This parameter is programmed in word 5 of the Initial
Profile Programming Block.

3) If a Blend Move command is sent to the axis with any of the Reserved words not set to zero.

4) If a blend move profile is programmed while a blend move operation is in progress. If this occurs, the deceleration value of
the final segment will be used to bring the move to a Controlled Stop.

5) If the Hold Move command is issued while a blend move profile is running. If this occurs, the command error bit will be set
while the blend move profile runs to completion. When completed, the command error will be reset.

Registration Move Command

1) If the Minimum Registration Distance is outside of the valid range or is negative.

2) If the Hold Command bit is set while a Registration Move is occurring.

3) If the Registration Move is started with the External Input active.

4) If the number of steps programmed into the Position Offset registers during a Registration Move is less than the number of
steps required to decelerate and stop the motion. In this case the motion will not start.

5) If the number of steps programmed into the Position Offset registers is negative.

6) If the value of the Position Offset registers is changed after a Registration Move has been initiated. Motion will immediately
stop.

7) If the Registration Move speed is increased while motion is occurring. Motion will immediately stop. Please note that it is
allowed to decrease the speed while a Registration Move is occurring.

8) Changing the acceleration or deceleration parameters. These values are only checked when the Programmed Speed is
changed. Motion will immediately stop.

Encoder Follower Operations

1) If the IANF2(E) axis is placed in Encoder Follower mode, without first configuring the axis to use an encoder.

2) Trying to place the axis in Encoder Follower mode while there is an active Move command running. Please note that even
though the command error status bit will be set, the original move operation will run to completion. You can switch to
Encoder Follower Mode while motion is occurring on the encoder inputs.

3) If the Multiplier or Divisor values are outside of the range of 1 to 32767.

4) If either Reserved words are not equal to zero.

5) Attempt to change the direction while there is motion on the axis. The Axis Stopped bit (Axis1: 1:X.0/3, Axis2: 1:X.8/3) must
be set before the direction can be changed. You must also end the first Encoder Follower command by resetting the
Command Bits MSW word to zero before issuing the Encoder Follower command that reverses direction.

6) If any command is issued, including the Hold Command, when the axis module is in Encoder Follower mode. That is, if any
of the bits in the Command Bits MSW other than Jog_CW or Jog_CCW bits are set when the Encoder Follower Bit is also set.

7) If the Encoder Follower Bit is reset while the Jog CW/CCW bits remain set during an Encoder Follower operation.

8) Selecting S curve acceleration with Encoder Follower mode.
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Notes
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The custom macros supplied by IDEC simplify the configuration and program-
ming of the IANF2(E) units. The data in this reference is presented as background

information to aid in troubleshooting.

Introduction
This chapter covers the format of the Network Output Data used to configure the IANF2(E). An IANF2(E) requires twenty data regis-
ters for output data to the module as well as twenty data registers to hold data read from the module. When configuring the
IANF2(E) the first ten words configures the first axis, while the second ten words configures the second axis. The format of this data
is a mix of sixteen bit and thirty-two bit integers.

Power Up Behavior
The IANF2(E) will always power up with both axes in Command Mode and report a configuration error. An axis must be configured
before you can issue move commands to the axis. Note that the two axes are independent, and it is acceptable to have one axis in
Configuration Mode while the other is in Command Mode. However, both axes must be properly configured and in Command Mode
before you can issue Interpolated Move commands.

Data Format

An IANF2(E) requires twenty registers for output data as well as twenty registers for input data. These words are broken down into a
combination of sixteen and thirty-two bit integers.

The Starting Speed is a thirty-two bit value and is transmitted most significant word first (big endian). This is the data format speci-
fied by the Modbus specification and used by IDEC controllers. Table R7.1 below shows the format of the data as it is stored and
transmitted.

32 bit Integer Format

Value First Word Second Word
12 0x0000 0x000C
1,000,000 0x000F 0x4240

Table R7.1 Position Data Format Examples
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Output Data Format
The following table shows the format of the output network data words when writing configuration data to both axes of the IANF2(E).

(\)/Cfrsi:; ';rggr?s';rrs;;z':i(g Axis Command Mode Input Data
0 1 Configuration Word 0
1 1 Configuration Word 1
2 1 Not used in Configuration Mode, must be set to zero.
3 1 Starting Speed
4 1 Homing Timeout value.
5 1 Not used in Configuration Mode, must be set to zero.
6 1 Not used in Configuration Mode, must be set to zero.
7 1 Not used in Configuration Mode, must be set to zero.
8 1 Not used in Configuration Mode, must be set to zero.
9 1 Not used in Configuration Mode, must be set to zero.
10 2 Configuration Word 0@
11 2 Configuration Word 1
12 2 Not used in Configuration Mode, must be set to zero.
13 2 Starting Speed
14 2 Homing Timeout value.
15 2 Not used in Configuration Mode, must be set to zero.
16 2 Not used in Configuration Mode, must be set to zero.
17 2 Not used in Configuration Mode, must be set to zero.
18 2 Not used in Configuration Mode, must be set to zero.
19 2 Not used in Configuration Mode, must be set to zero.

(1) When using the User-defined Macros, the first Modbus Write Register address is mapped into the range of registers D49120 to
D49220. See table T5.1, Reserved Memory Addresses, on page 59 for a list of the addresses for each axis.

(2) Bit 15 of Configuration Word 0 must equal “1” when in Configuration Mode.
Figure T6.5 Output Data Format - Configuration Data
When configuration data is written to the axis, the IANF2(E) will respond in one of two ways:
> If the configuration data is invalid, the IANF2(E) will stay in Command Mode and will set the Configuration_Error bit.

> If the configuration data is valid, the IANF2(E) will switch the axis to Configuration Mode and mirror the accepted data. The
format of the mirrored data is given in section 6.6 Configuration Mode Input Data Format starting on page 78.
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Configuration Word 0
Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
15 14 11 10 9 8 7 6 5 4 3 2 1 0
T T T I T T T T T T I T T T
W—JIW—JI 1 IW—JIW—JIH—JI 1 1 1 I 1 1 1

|i Capture_Input_Enable

External_Input_Enable
Home_Input_Enable
CW/Estop Input Select
CCW/Estop Input Select
Backplane_Proximity_Bit_Enable
Quad_Encoder_Enable
Diagnostic_Feedback_Enable
Output_Pulse_Type
Home_Operation_Type
Axis_Enabled
Axis_Mode

Figure R7.1 Configuration Mode: Status Word 0

Bit 0: Capture_Input_Enable — Set to “1” to enable the Capture Input. Reset to “0” to disable the input.

Bit 1: External_Input_Enable — Set to “1” to enable the External Input. Reset to “0” to disable the input.
Bit 2: Home_Input_Enable — Set to “1” to enable the Home Input. Reset to “0” to disable the input.
Bits 3&4: CW/Estop Input Select —

Bit 4 Bit 3 Description
0 0 Disable
0 1 CW Limit Switch
1 0 E-Stop Input
1 1 Invalid Combination

Bits 5&6: CCW/Estop Input Select —

Bit 4 Bit 3 Description
0 0 Disable
0 1 CCW Limit Switch
1 0 E-Stop Input
1 1 Invalid Combination

Bit 7: Backplane_Proximity_Bit_Enable — Set to “1” to enable the Backplane Proximity Bit. Reset to “0” to disable.
Bit 8: Quad_Encoder_Enable — Set to “1” to enable the quadrature encoder inputs.
Bit 9: Diagnostic_Feedback_Enable — Set to “1” to enable the diagnostic feedback mode Reset to “0” for normal operation.

Bit 10: Output_Pulse_Type — Set to “0” to configure the axis to output pulses in the CW/CCW format. Set to “1” to configure the
axis to output pulses in the Step/Direction format.

Bit 11: Home_Operation_Type — Set to “0” when the axis will home to the Home Limit Switch. Set to “1” when the axis will home
to the quadrature encoder’s marker pulse.

Bits 12 & 13: Reserved — Must reset to “0”.

Bit 14: Axis_Enabled — Set to “1” to enable the axis. Reset to “0” to disable the axis. Axis 2 of an IANF2(E) is disabled by default.
An axis is automatically enabled when valid configuration data is written to it.

Bit 15: Axis_Mode — Set to “1” when the axis is in Configuration Mode. Reset to “0” when the axis is in Command Mode.
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6.6.3 Configuration Word 1

Bit Bit Bit Bit Bit
4 3 2 1 0

L Capture_Input_Active_State
External_Input_Active_State
Home_Input_Active_State

CWY/Estop_Active_State
CCW/Estop_Active_State

Figure R7.2 Configuration Mode: Status Word 1
Bit 0: Capture_Input_Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.
Bit 1: External_lnput_Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.
Bit 2: Home_Input_Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.
Bit 3: CW/Estop_Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.
Bit 4: CCW/Estop__Active_State — “0” = NC Input, “1” = NO Input. NC inputs are active when power is not applied.

Starting Speed
The Starting Speed parameter sets the step frequency that all moves begin and end at. Portions of a homing operation are also per-
formed at this speed. This parameter is used to avoid any low frequency resonance points when starting a move. This parameter is
also useful in micro-stepping applications when it is not necessary to accelerate from a full stop. The range of the Starting Speed
parameter is 1 to 1,000,000 steps per second.

As a suggestion, a Starting Speed that is equal to the square root of the acceleration rate will create a profile without any jumps in

velocity at the beginning of the move profile. The same holds true for the end of the move profile if the Starting Speed is equal to the
square root of the deceleration rate.

Homing Timeout
The Homing Timeout parameter defines how long a homing operation will be allowed to continue before motion stops and the
IANF2(E) sets its Home Invalid status bit. (The Home Invalid status bit is available when the axis is in Command Mode.) The Homing
Timeout parameter has a range of 0 to 300 seconds. Setting this parameter to a value of 0 disables this feature and the IANF2(E) will
search for the home marker until it finds it or the command is aborted by the IDEC controller.

Invalid Configurations
The following section lists the configuration settings that will cause a configuration error on the axis. Input word 0, bit 13 is the Con-
figuration Error bit for axis 1 and input word 10, bit 13 is the Configuration Error bit for axis 2.

In the following tables, all bit places that do not show a value are “don’t care” terms for that error.
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Configuration Word 0
Word 0 configures Axis 1, Word 10 configures Axis 2

If these bits are set as shown....

15(14|13|12|11(10|{9 |8 |7 (6|54 |3|2|1]O0 ...a Configuration Error will result because:

111 ANY of the reserved bits are set

Configuration tried to use an invalid setting for the
CW/E-Stop Input.

Configuration tried to use an invalid setting for the
CCW/E-Stop Input.

Configuration tried to enable Diagnostic Feedback while the
Output Pulse Type was not set to Step/Dir.

Configuration tried to simultaneously enable the Quadrature
Encoder and Diagnostic Feedback

Configuration tried to request a Home to Marker Pulse
setting without enabling the Quadrature Encoder.

Configuration tried to request a Home to Marker Fulse
setting without enabling the Home Input or Backplane
Proximity bit. (Marker pulse homing requires one of the
two for home proximity sensing.)

NOTE: This bit is always set when in Configuration Mode

Configuration tried to request a Home to Marker Pulse set-

ting while enabling both the Home Input and the Backplane
Proximity bit. (Marker pulse homing requires one and only

one of the two for home proximity sensing.)

Table R7.2 Configuration Word 0 Invalid Combinations

Configuration Word 1
Word 1 configures Axis 1, Word 9 configures Axis 2

If these bits are set as shown....

15(14|13|12|11(10|{9 | 8|7 (6|54 |3|2|1]0 ...a Configuration Error will result because:

1 ({1211 f212]212)11]1]1 ANY of the reserved bits are set

Table R7.3 Configuration Bits LSW Errors

Starting Speed Parameter
The Starting Speed parameter must not be outside its range of 1 to 1,000,000. A value of zero wi// cause an error.

Homing Timeout Parameter
This parameter must be in the range of 0 to 300 decimal.

Reserved Words
The five reserved words in the configuration programming blocks for each axis must always be zero.
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The custom macros supplied by IDEC simplify the configuration and program-
ming of the IANF2(E) units. The data in this reference is presented as background

information to aid in troubleshooting.

Data Format

Thirty-two bit values are transmitted most significant word first (big endian). This is the data format specified by the Modbus specifi-
cation and used by IDEC controllers. Table R7.1 below shows the format of the data as it is stored and transmitted.

32 bit Integer Format
Value First Word Second Word
12 0x0000 0x000C
-12 OXFFFF OXFFF4
1,234,567 0x0012 0xD687
-7,654,321 OxFF8B 0x344F

Table R8.1 Position Data Format Examples

Command Bits Must Transition

Note» Commands are only accepted when the command bit makes a 0—1 transition. The easiest way to do this is to write a value of
zero into the Command Word 0 before writing the next command.

This condition also applies when switching from Configuration Mode to Command Mode. If a bit is set in Configuration Word 0 while
in Configuration Mode and you switch to Command Mode with the same bit set, the command will not occur because the bit must
transition between writes to the unit.

The command bits are split between two 16 bit words, Command Word 0 and Command Word 1. Only one command bit can make a
0—1 transition at a time.

Single Axis Commands
The following table shows the format of the output data when writing command data to the IANF2(E) that affects a single axis.

Offset from 1st Write Register
. Command Mode Input Data
Address for Axis(® P
0 Command Word 0
1 Command Word 1
2
3
4 Command Parameters:
5 Word meaning depends
5 on the command sent
> to the axis of the IANF2(E)
8
9

(1) When using the User-defined Macros, the first Modbus Write Register address is mapped into the range of registers D49120 to
D49220. See table T5.1, Reserved Memory Addresses, on page 59 for a list of the addresses for each axis.

Figure R8.1 Command Data Format
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Command Word 0

The Command Word 0 is used to control the motion of the axis. Consequently, only one bit in the word can be on at a time. AMCI
strongly suggests that you use MOV instructions when setting this word instead of bit instructions to set and reset the individual bits.

Co\r/r;rlr&%n(cﬂ]\e/\)/(c))rd nggn?ggc\i’r\{,‘%g Bit # set Description
0x0000 0 None This word must equal zero when performing any Interpolated Move.
0x0001 1 0 Perform an Absolute Move
0x0002 2 1 Perform an Relative Move
0x0004 4 2 Perform a Hold Move operation
0x0008 8 3 Perform a Resume Move operation
0x0010 16 4 Perform an Immediate Stop operation
0x0020 32 5 Perform a Home CW operation
0x0040 64 6 Perform a Home CCW operation
Perform one of the following based on Command Parameter data:
1) Jog CW
0x0080 128 ! 2; Re%istration Move CW
3) Encoder Follower CW
Perform one of the following based on Command Parameter data:
1) Jog CCW
0x0100 256 8 2; Re%istration Move CCW
3) Encoder Follower CCW
Preset Position command. This command presets the motor position.
0x0200 512 9 This command can also be used to reset the Move Complete status
bit.
0x0400 1024 10 Preset Encoder Position command
0x0800 2048 11 Reset Command Errors
0x1000 4096 12 Run Blend Move CW
0x2000 8192 13 Run Blend Move CCW
0x4000 16384 14 Set Minimum Registration Move Distance

Table R8.2 Command Bits MSW

The remaining bit of this word is bit 15.

> Bit 15: MODE CONTROL Bit: A ‘0’ places the axis of the IANF2(E) in Command Mode. This bit must be ‘O’ when running
any of the above commands. A ‘1’ places the axis of the IANF2(E) in Configuration Mode.
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Command Word 1

...Set These Bits To
To Make These Settings...
15|14 (13|12|11|10| 9 |8 7 (6|54 |3]|]2(1]0
Constant 0]0
) Constant 110
Acceleration Type -
Triangular S 0|1
Trapezoidal S 111
No_Fault Output when | Off
Set_State = “1” Oon 1
On_Line Outputlr when | Off 0
Set_State = “1” Oon 1
Move_Complete when | Off
Set_State = “1” Oon 1
Off
Set_State
On 1
Backplane Home Prox- [ Not Near Home
imity Near Home 1
Program Blend Profile Accept New Block 0—1
Transmit Acknowledge OK'd 1—0
Disabled
Encoder Follower Mode
Enabled 1
Run any command in Command Bits MSW ojJojJO0f0]oO 0
Run a Relative Interpolated Move
Run an Absolute Interpolated Move 1
Run a Linear Interpolated Move oJl0]J]O0fO0]1 0/1
Run a Via Point Circular Interpolated Move ojojJof1]0O0 0/1
Run a CW Center Point Circular Int. Move ojo0o|J1]0]0O 0/1
Run a CCW Center Point Circular Int. Move oj]1|]0]|]0]0O 0/1
Run a CW Radius Circular Int. Move 1|10f(1f(0foO 0/1
Run a CCW Radius Circular Int. Move 1|11(0f0foO 0/1
Program Blend Profile Disabled 0
Enabled 1
T Axis 1 only. This is the General Purpose Output for Axis 2 on an IANF2(E).
Table R8.3 Command Word 1
Single Axis Command Blocks
The following section lists the output data format for the fourteen different commands.
Absolute Move
Offset from 1st Write Function Units Range
Register Address for Axis
0 Command Word 0 0x0001
1 Command Word 1 See pg. 93
2 Target Position MSW Steps +1,073,741,823
3 Target Position LSW (0xC000:0001 to Ox3FFF:FFFF)
4 Programmed Speed MSW Steps/Second Configur'ed Starting Speed to 1,000,000
5 Programmed Speed LSW (Ox000F:4240)
6 Acceleration Steps/ms/sec |1 to 2000
7 Deceleration Steps/ms/sec |1 to 2000
8 Reserved 0x0000
9 Reserved 0x0000

Table R8.4 Absolute Move Command Block
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Relative Move

Offset from 1st Write Function Units Range
Register Address for Axis

0 Command Word 0 0x0002
1 Command Word 1 See pg. 93
2 Relative Position MSW Steps +1,073,741,823
3 Relative Position LSW (0xC000:0001 to Ox3FFF:FFFF)
4 Programmed Speed MSW Steps/Second Configured Starting Speed to 1,000,000
5 Programmed Speed LSW (0x000F:4240)
6 Acceleration Steps/ms/sec |1 to 2000
7 Deceleration Steps/ms/sec |1 to 2000
8 Reserved 0x0000
9 Reserved 0x0000

Table R8.5 Relative Move Command Block

Hold Move
ijfset from 1st Write . Function Units Range
Register Address for Axis

0 Command Word 0 0x0004
1 Command Word 1 See pg. 93
2 Unused 0 (See Note 1 below)
3 Unused 0 (See Note 1 below)
4 Unused 0 (See Note 1 below)
5 Unused 0 (See Note 1 below)
6 Unused 0 (See Note 1 below)
7 Unused 0 (See Note 1 below)
8 Unused 0 (See Note 1 below)
9 Unused 0 (See Note 1 below)

(1) Unused words are ignored by the IANF2(E) and can be any value, including parameter values from the previous command. These
registers are typically reset to zero by the IDEC supplied User-defined macros.

Table R8.6 Hold Move Command Block
Resume Move

Offset from 1st Write Function Units Range
Register Address for Axis

0 Command Word 0 0x0008
1 Command Word 1 See pg. 93
2 Unused 0 (See Note 1 below)
3 Unused 0 (See Note 1 below)
4 Programmed Speed MSW Configured Starting Speed to 1,000,000
5 Pro?;]rammed SF;)Jeed LSW Steps/Second (0X00QOF14240) P
6 Acceleration Steps/ms/sec |1 to 2000
7 Deceleration Steps/ms/sec |1 to 2000
8 Unused 0 (See Note 1 below)
9 Unused 0 (See Note 1 below)

(1) Unused words are ignored by the IANF2(E) and can be any value, including parameter values from the previous command. These
registers are typically reset to zero by the IDEC supplied User-defined macros.

Table R8.7 Resume Move Command Block
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Immediate Stop

Offset from 1st Write Function Units Range
Register Address for Axis

0 Command Word 0 0x0010
1 Command Word 1 See pg. 93 and Note 1 below
2 Unused 0 (See Note 2 below)
3 Unused 0 (See Note 2 below)
4 Unused 0 (See Note 2 below)
5 Unused 0 (See Note 2 below)
6 Unused 0 (See Note 2 below)
7 Unused 0 (See Note 2 below)
8 Unused 0 (See Note 2 below)
9 Unused 0 (See Note 2 below)

(1) When running an Interpolated Move, the IANF2(E) requires an Immediate Stop command on channel 1. An Immediate Stop
instruction on channel 1 stops the move and the motor position values on both axes becomes invalid. An Immediate Stop
instruction on channel 2 will not stop the move but the IANF2(E) will issue a Command Error message on channel 1.

(2) Unused words are ignored by the IANF2(E) and can be any value, including parameter values from the previous command. These
registers are typically reset to zero by the IDEC supplied User-defined macros.

Table R8.8 Immediate Stop Command Block

Home CW
Offset from 1st Write Function Units Range
Register Address for Axis &

0 Command Word 0 0x0020

1 Command Word 1 See pg. 93 and Note 1 below

2 Reserved Must equal 0x0000 for compatibility with future
releases.

3 Reserved Must equal 0x0000 for compatibility with future
releases.

4 Programmed Speed MSW i i

g p! Steps/Second Conflgur.ed Starting Speed to 1,000,000

5 Programmed Speed LSW (Ox000F:4240)

6 Acceleration Steps/ms/sec |1 to 2000

7 Deceleration Steps/ms/sec |1 to 2000

8 Reserved Must equal 0x0000 for compatibility with future
releases.

9 Reserved Must equal 0x0000 for compatibility with future
releases.

(1) Only Constant Acceleration is available when homing an IANF2(E) axis. Bit O of the Command Word 1 must equal zero.
Table R8.9 Home CW Command Block
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Home CCW
Offset from 1st Write Function Units Range
Register Address for Axis &

0 Command Word 0 0x0040

1 Command Word 1 See pg. 93 and note 1 below

2 Reserved Must equal 0x0000 for compatibility with future
releases.

3 Reserved Must equal 0x0000 for compatibility with future
releases.

4 Programmed Speed MSW i i

g p Steps/Second Conflgur_ed Starting Speed to 1,000,000

5 Programmed Speed LSW (0x000F:4240)

6 Acceleration Steps/ms/sec |1 to 2000

7 Deceleration Steps/ms/sec |1 to 2000

8 Reserved Must equal 0x0000 for compatibility with future
releases.

9 Reserved Must equal 0x0000 for compatibility with future

releases.

(1) Only Constant Acceleration is available when homing an IANF2(E) axis. Bit 0 of the Command Word 1 must equal zero.
Table R8.10 Home CW Command Block

Jog CW
Offset from 1st Write Function Units Range
Register Address for Axis g
0 Command Word 0 0x0080
1 Command Word 1 See pg. 93
2 Reserved Must equal 0x0000 for Jog Moves.
3 Reserved Must equal 0x0000 for Jog Moves.
4 Programmed Speed MSW i i
g p! Steps/Second Conflgur.ed Starting Speed to 1,000,000
5 Programmed Speed LSW (Ox000F:4240)
6 Acceleration Steps/ms/sec |1 to 2000
7 Deceleration Steps/ms/sec |1 to 2000
8 Reserved Must equal 0x0000 for compatibility with future
releases.

9 Reserved Must equal 0x0000 for compatibility with future

releases.

Registration Move CW

Table R8.11 Jog CW Command Block

Offset from 1st Write

. . Function Units Range
Register Address for Axis &
0 Command Word 0 0x0080
1 Command Word 1 See pg. 93
2 Position Offset MSW Stens 11to 1,073,741,823
3 Position Offset LSW P 1 to Ox3FFF:FFFF
4 Programmed Speed MSW i i
g p! Steps/Second Conflgur'ed Starting Speed to 1,000,000
5 Programmed Speed LSW (Ox000F:4240)
6 Acceleration Steps/ms/sec |1 to 2000
7 Deceleration Steps/ms/sec |1 to 2000
8 Reserved Must equal 0x0000 for compatibility with future
releases.

9 Reserved Must equal 0x0000 for compatibility with future

releases.

Table R8.12 Registration Move CW Command Block
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Encoder Follower CW

Offset from 1st Write

. . Function Units Range
Register Address for Axis &

0 Command Word 0 0x0080

1 Command Word 1 0x0100

2 Encoder Follower Multiplier 1to 32,767

3 Encoder Follower Divisor 1 to 32,767

4 Reserved Must equal 0x0000 for compatibility with future
releases.

5 Reserved Must equal 0x0000 for compatibility with future
releases.

6 Acceleration Steps/ms/sec |1 to 2000

7 Deceleration Steps/ms/sec |1 to 2000

8 Reserved Must equal 0x0000 for compatibility with future
releases.

9 Reserved Must equal 0x0000 for compatibility with future

releases.

Table R8.13 Encoder Follower CW Command Block

Jog CCW
Offset from 1st Write Function Units Range
Register Address for Axis &
0 Command Word 0 0x0100
1 Command Word 1 See pg. 93
2 Reserved Must equal 0x0000 for Jog Moves.
3 Reserved Must equal 0x0000 for Jog Moves.
4 Programmed Speed MSW i i
g p Steps/Second Conflgur_ed Starting Speed to 1,000,000
5 Programmed Speed LSW (0x000F:4240)
6 Acceleration Steps/ms/sec |1 to 2000
7 Deceleration Steps/ms/sec |1 to 2000
8 Reserved Must equal 0x0000 for compatibility with future
releases.

9 Reserved Must equal 0x0000 for compatibility with future

releases.

Registration Move CCW

Table R8.14 Jog CCW Command Block

Offset from 1st Write

; . Function Units Range
Register Address for Axis &
0 Command Word 0 0x0100
1 Command Word 1 See pg. 93
2 Position Offset MSW Steps 1to 1,073,741,823
3 Position Offset LSW P 1 to OX3FFF:FFFF
4 Programmed Speed MSW i i
g p Steps/Second Conflgur_ed Starting Speed to 1,000,000
5 Programmed Speed LSW (0x000F:4240)
6 Acceleration Steps/ms/sec |1 to 2000
7 Deceleration Steps/ms/sec |1 to 2000
8 Reserved Must equal 0x0000 for compatibility with future
releases.

9 Reserved Must equal 0x0000 for compatibility with future

releases.

Table R8.15 Registration Move CCW Command Block
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Encoder Follower CCW

Offset from 1st Write

. . Function Units Range
Register Address for Axis &

0 Command Word 0 0x0100

1 Command Word 1 0x0100

2 Encoder Follower Multiplier 1to 32,767

3 Encoder Follower Divisor 1 to 32,767

4 Reserved Must equal 0x0000 for compatibility with future
releases.

5 Reserved Must equal 0x0000 for compatibility with future
releases.

6 Acceleration Steps/ms/sec |1 to 2000

7 Deceleration Steps/ms/sec |1 to 2000

8 Reserved Must equal 0x0000 for compatibility with future
releases.

9 Reserved Must equal 0x0000 for compatibility with future

releases.

Preset Position

Table R8.16 Encoder Follower CCW Command Block

Offset from 1st Write

Register Address for Axis Function Units Range
0 Command Word 0 0x0200t)
1 Command Word 1 See pg. 93
2 New Motor Position MSW Steps +1,073,741,823
3 New Motor Position LSW (0xC000:0001 to Ox3FFF:FFFF)
4 Unused 0 (See Note 2 below)
5 Unused 0 (See Note 2 below)
6 Unused 0 (See Note 2 below)
7 Unused 0 (See Note 2 below)
8 Unused 0 (See Note 2 below)
9 Unused 0 (See Note 2 below)

(1) Presetting the position will also reset the Move Complete status bit.

(2) Unused words are ignored by the IANF2(E) and can be any value, including parameter values from the previous command. These
registers are typically reset to zero by the IDEC supplied User-defined macros.

Table R8.17 Preset Position Command Block
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Preset Encoder Position

Offset from 1st Write

Register Address for Axis Function Units Range
0 Command Word 0 0x0400
1 Command Word 1 See pg. 93
2 New Encoder Position MSW Steps +1,073,741,823
3 New Encoder Position LSW (0xC000:0001 to Ox3FFF:FFFF)
4 Unused 0 (See Note 1 below)
5 Unused 0 (See Note 1 below)
6 Unused 0 (See Note 1 below)
7 Unused 0 (See Note 1 below)
8 Unused 0 (See Note 1 below)
9 Unused 0 (See Note 1 below)

(1) Unused words are ignored by the IANF2(E) and can be any value, including parameter values from the previous command. These
registers are typically reset to zero by the IDEC supplied User-defined macros.

Reset Errors

Table R8.18 Preset Encoder Position Command Block

Offset from 1st Write Function Units Range
Register Address for Axis

0 Command Word 0 0x0800
1 Command Word 1 See pg. 93
2 Unused 0 (See Note 1 below)
3 Unused 0 (See Note 1 below)
4 Unused 0 (See Note 1 below)
5 Unused 0 (See Note 1 below)
6 Unused 0 (See Note 1 below)
7 Unused 0 (See Note 1 below)
8 Unused 0 (See Note 1 below)
9 Unused 0 (See Note 1 below)

(1) Unused words are ignored by the IANF2(E) and can be any value, including parameter values from the previous command. These
registers are typically reset to zero by the IDEC supplied User-defined macros.

Blend Move CW

Table R8.19 Reset Errors Command Block

Offset from 1st Write Function Units Range
Register Address for Axis

0 Command Word 0 0x1000
1 Command Word 1 See pg. 93
2 Unused 0 (See Note 1 below)
3 Unused 0 (See Note 1 below)
4 Unused 0 (See Note 1 below)
5 Unused 0 (See Note 1 below)
6 Unused 0 (See Note 1 below)
7 Unused 0 (See Note 1 below)
8 Unused 0 (See Note 1 below)
9 Unused 0 (See Note 1 below)

(1) Unused words are ignored by the IANF2(E) and can be any value, including parameter values from the previous command. These
registers are typically reset to zero by the IDEC supplied User-defined macros.

Table R8.20 Blend Move CW Command Block
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Blend Move CCW

Offset from 1st Write

Register Address for Axis Function Units Range
0 Command Word 0 0x2000
1 Command Word 1 See pg. 93
2 Unused 0 (See Note 1 below)
3 Unused 0 (See Note 1 below)
4 Unused 0 (See Note 1 below)
5 Unused 0 (See Note 1 below)
6 Unused 0 (See Note 1 below)
7 Unused 0 (See Note 1 below)
8 Unused 0 (See Note 1 below)
9 Unused 0 (See Note 1 below)

(1) Unused words are ignored by the IANF2(E) and can be any value, including parameter values from the previous command. These

registers are typically reset to zero by the IDEC supplied User-defined macros.

Table R8.21 Blend Move CCW Command Block

Set Minimum Registration Move Distance

Offset from 1st Write

Register Address for Axis Function Units Range
0 Command Word 0 0x4000
1 Command Word 1 See pg. 93
2 Minimum Registration Distance MSW Steps 0 to 1,073,741,823
3 Minimum Registration Distance MSW (0x0000:0000 to Ox3FFF:FFFF)
4 Unused 0 (See Note 1 below)
5 Unused 0 (See Note 1 below)
6 Unused 0 (See Note 1 below)
7 Unused 0 (See Note 1 below)
8 Unused 0 (See Note 1 below)
9 Unused 0 (See Note 1 below)

(1) Unused words are ignored by the IANF2(E) and can be any value, including parameter values from the previous command. These

registers are typically reset to zero by the IDEC supplied User-defined macros.

Table R8.22 Set Minimum Registration Move Distance Command Block
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Interpolated Move Command Blocks

Linear Interpolated Move

Offset from 1st Write Function Units Range

Register Address for Card
0 Command Word 0 0x0000
1 Command Word 1 See pg. 93 and Note (1) below.
2 Interpolated Speed MSW Steps/second Starting Speed to 1,000,000
3 Interpolated Speed MSW (0x000F:4240)
4 Interpolated Acceleration Value Steps/ms/second | 1 to 2000
5 Interpolated Deceleration Value Steps/ms/second | 1 to 2000
6 EndPointX MSW (axis 1) Steps +1,073,741,823
7 EndPointX LSW (axis 1) (0xC000:0001 to Ox3FFF:FFFF)
8 Reserved Must equal 0x0000.
9 Reserved Must equal 0x0000.
10 Reserved Must equal 0x0000.
11 Reserved Must equal 0x0000.
12 EndPointY MSW (axis 2) Steps +1,073,741,823
13 EndPointY LSW (axis 2) (0xC000:0001 to Ox3FFF:FFFF)
14 Reserved Must equal 0x0000.
15 Reserved Must equal 0x0000.
16 Reserved Must equal 0x0000.
17 Reserved Must equal 0x0000.
18 Reserved Must equal 0x0000.
19 Reserved Must equal 0x0000.

(1) The Command Word 1, fully described in page 93, contains the command bits as well as the Acceleration Type parameter.

» For a Relative Linear Interpolated Move, the upper byte of the Command Bits LSW must equal 16#04. (Bit 10 set)

For an Absolute Linear Interpolated Move, the upper byte of the Command Bits LSW must equal 16#06. (Bits 10 and 9 set)
For Constant Acceleration, the lower two bits of the Command Bits LSW can equal 2#00 or 2#10. (Both bits reset or bit 1 set)
For Triangular S-Curve Acceleration, the lower two bits of the Command Bits LSW must equal 2#01. (Bit O set)

For Trapezoidal S-Curve Acceleration, the lower two bits of the Command Bits LSW must equal 2#11. (Bits 1 and 0 set)

vV VY VYY

Table R8.23 Linear Interpolated Move Command Block
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Via Point Circular Interpolated Move

Offset from 1st Write Function Units Range

Register Address for Card
0 Command Word 0 0x0000
1 Command Word 1 See pg. 93 and Note (1) below.
2 Interpolated Speed MSW Steps/second Starting Speed to 1,000,000
3 Interpolated Speed MSW (0x000F:4240)
4 Interpolated Acceleration Value Steps/ms/second | 1 to 2000
5 Interpolated Deceleration Value Steps/ms/second | 1 to 2000
6 EndPointX MSW (axis 1) Steps +1,073,741,823
7 EndPointX LSW (axis 1) (0xC000:0001 to Ox3FFF:FFFF)
8 Reserved Must equal 0x0000.
9 Reserved Must equal 0x0000.
10 Reserved Must equal 0x0000.
11 Reserved Must equal 0x0000.
12 EndPointY MSW (axis 2) Steps +1,073,741,823
13 EndPointY LSW (axis 2) (0xC000:0001 to Ox3FFF:FFFF)
14 ViaPointX MSW (axis 1) Steps +1,073,741,823
15 ViaPointX LSW (axis 1) (0xC000:0001 to Ox3FFF:FFFF)
16 ViaPointY MSW (axis 2) Steps +1,073,741,823
17 ViaPointY LSW (axis 2) (0xC000:0001 to Ox3FFF:FFFF)
18 Reserved Must equal 0x0000.
19 Reserved Must equal 0x0000.

(1) The Command Word 1, fully described in page 93, contains the command bits as well as the Acceleration Type parameter.

» For a Relative Via Point Circular Interpolated Move, the upper byte of the Command Bits LSW must equal 16#08. (Bit 11 set)

» For an Absolute Via Point Circular Interpolated Move, the upper byte of the Command Bits LSW must equal 16#0A. (Bits 11
and 9 set)

» For Constant Acceleration, the lower two bits of the Command Bits LSW can equal 2#00 or 2#10. (Both bits reset or bit 1 set)
» For Triangular S-Curve Acceleration, the lower two bits of the Command Bits LSW must equal 2#01. (Bit 0 set)
» For Trapezoidal S-Curve Acceleration, the lower two bits of the Command Bits LSW must equal 2#11. (Bits 1 and 0 set)

Table R8.24 Via Point Circular Interpolated Move Command Block
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Center Point Circular Interpolated Move

Offset from 1st Write

Register Address for Card Function Units Range
0 Command Word 0 0x0000
1 Command Word 1 See pg. 93 and Note (1) below.
2 Interpolated Speed MSW Steps/second Starting Speed to 1,000,000
3 Interpolated Speed MSW (0x000F:4240)
4 Interpolated Acceleration Value Steps/ms/second | 1 to 2000
5 Interpolated Deceleration Value Steps/ms/second | 1 to 2000
6 EndPointX MSW (axis 1) Steps +1,073,741,823
7 EndPointX LSW (axis 1) (0xC000:0001 to Ox3FFF:FFFF)
8 Reserved Must equal 0x0000.
9 Reserved Must equal 0x0000.
10 Reserved Must equal 0x0000.
11 Reserved Must equal 0x0000.
12 EndPointY MSW (axis 2) Steps +1,073,741,823
13 EndPointY LSW (axis 2) (0xC000:0001 to Ox3FFF:FFFF)
14 CenterPointX MSW (axis 1) Steps +1,073,741,823
15 CenterPointX LSW (axis 1) (0xC000:0001 to Ox3FFF:FFFF)
16 CenterPointY MSW (axis 2) Steps +1,073,741,823
17 CenterPointY LSW (axis 2) (0xC000:0001 to Ox3FFF:FFFF)
18 Reserved Must equal 0x0000.
19 Reserved Must equal 0x0000.

(1) The Command Word 1, fully described in page 93, contains the command bits as well as the Acceleration Type parameter.

» For a Relative Center Point Circular Interpolated Move that moves in a clockwise direction, the upper byte of the Command
Word LSW must equal 16#10. (Bit 12 set)

> For a Relative Center Point Circular Interpolated Move that moves in a counter-clockwise direction, the upper byte of the
word must equal 16#20. (Bit 13 set)

» For an Absolute Center Point Circular Interpolated Move that moves in a clockwise direction, the upper byte of the word must
equal 16#12. (Bits 12 and 9 set)

» For an Absolute Center Point Circular Interpolated Move that moves in a counter-clockwise direction, the upper byte of the
word must equal 16#22. (Bits 13 and 9 set)

» For Constant Acceleration, the lower two bits of the Command Bits LSW can equal 2#00 or 2#10. (Both bits reset or bit 1 set)

» For Triangular S-Curve Acceleration, the lower two bits of the Command Bits LSW must equal 2#01. (Bit 0 set)

» For Trapezoidal S-Curve Acceleration, the lower two bits of the Command Bits LSW must equal 2#11. (Bits 1 and O set)

Table R8.25 Center Point Circular Interpolated Move Command Block
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Radius Circular Interpolated Move

Offset from 1st Write Function Units Range

Register Address for Card
0 Command Word 0 0x0000
1 Command Word 1 See pg. 93 and Note (1) below.
2 Interpolated Speed MSW Steps/second Starting Speed to 1,000,000
3 Interpolated Speed MSW (0x000F:4240)
4 Interpolated Acceleration Value Steps/ms/second | 1 to 2000
5 Interpolated Deceleration Value Steps/ms/second | 1 to 2000
6 EndPointX MSW (axis 1) Steps +1,073,741,823
7 EndPointX LSW (axis 1) (0xC000:0001 to Ox3FFF:FFFF)
8 Reserved Must equal 0x0000.
9 Reserved Must equal 0x0000.
10 Reserved Must equal 0x0000.
11 Reserved Must equal 0x0000.
12 EndPointY MSW (axis 2) Steps +1,073,741,823
13 EndPointY LSW (axis 2) (0xC000:0001 to Ox3FFF:FFFF)
14 Radius MSW Steps +1,073,741,823
15 Radius LSW (0xC000:0001 to Ox3FFF:FFFF) (See Note 2)
16 Reserved Must equal 0x0000.
17 Reserved Must equal 0x0000.
18 Reserved Must equal 0x0000.
19 Reserved Must equal 0x0000.

(1) The Command Word 1, fully described in page 93, contains the command bits as well as the Acceleration Type parameter.

>

>

>
>
>

For a Relative, Radius Circular Interpolated Move that travels in a clockwise direction, the upper byte of the word must equal
16#50. (Bits 14 and 12 set)

For a Relative, Radius Circular Interpolated Move that travels in a counter-clockwise direction, the upper byte of the word
must equal 16#60. (Bits 14 and 13 set)

For an Absolute, Radius Circular Interpolated Move that travels in a clockwise direction, the upper byte of the word must
equal 16#52. (Bits 14, 12, and 9 set)

For an Absolute, Radius Circular Interpolated Move that travels in a counter-clockwise direction, the upper byte of the word
must equal 16#62. (Bits 14, 13, and 9 set)

For Constant Acceleration, the lower two bits of the Command Bits LSW can equal 2#00 or 2#10. (Both bits reset or bit 1 set)
For Triangular S-Curve Acceleration, the lower two bits of the Command Bits LSW must equal 2#01. (Bit 0 set)
For Trapezoidal S-Curve Acceleration, the lower two bits of the Command Bits LSW must equal 2#11. (Bits 1 and 0O set)

(2) The Radius method defines two circles on the plane. (See Radius Method on page 33 for a full description of this method.) If the
Radius value is positive, the move will travel the shortest arc in the specified direction. If the Radius value is negative, the move
will travel the longest arc in the specified direction.

Table R8.26 Radius Circular Interpolated Move Command Block
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Introduction
The IANF2(E) contains functionality that is not programmable through custom macros at this time. This reference section describes
this additional functionality.

Blend Moves
All of the moves explained so far must be run individually to their completion or must be stopped before another move can begin. The
IANF2(E) also gives you the ability to pre-assemble more complex profiles from a series of relative moves. Each relative move defines
a segment of the Blend Move, and each move consists of two to sixteen segments. A single Blend Move command will then run all of
the relative moves sequentially without stopping the shaft between segments. A Blend Move can be run in either direction, and the
direction is set when the command is issued. The direction of motion cannot be reversed within a Blend Move. Blend Moves are pro-
grammed through a hand shaking protocol that uses the input and output registers assigned to the unit. The protocol is fully
described in the Programming Blend Move Profiles section on page 106.

The following restrictions apply when programming Blend Moves.

1) Each segment of the Blend Move must be written to the IANF2(E) before the move can be initiated.

2) Each segment is programmed as a relative move. Blend Moves cannot be programmed with absolute coordinates.

3) All segments run in the same direction. The sign of the target position is ignored and only the magnitude of the target
position is used. The move’s direction is controlled by the bit pattern used to start the move.

4) The Programmed Speed of each segment must be greater than or equal to the Starting Speed.

5) The Programmed Speed cannot be the same between segments.

6) For all segments except for the last one, the programmed position defines the end of the segment. For the last segment, the
programmed position defines the end of the move.

7) Once you enter a segment, that segment’s programmed acceleration/deceleration value is used to change the speed of the
motor.

8) A Blend Segment Error is generated by the IANF2(E) if the segment’s Programmed Speed is the same as the previous
segment’s, of if the number of steps in the segment is not enough to perform the programmed acceleration/deceleration
within the segment. (For example, if the required number of steps to accelerate within the segment is 3,000, and the
segment length is only 2,500, an error will result.)

The figure below shows a three segment Blend Move that is run twice. It is first run in the clockwise direction, and then in the coun-
ter-clockwise direction.

End of End of End of
cw Segment 1 CW Segment 2 CW Segment 3 CW
a, d,
a, df
8 Starting Speed
w POSITION
5 Starting Speed
d; a
d, a,
ccw End of End of End of
Segment 3 CCW Segment 2 CCW Segment 1 CCW

Figure R9.1 Blend Move

Note» 1) The final deceleration value (Ds) is programmed separately from the final segment. The Acceleration/Deceleration
value programmed as part of the last segment is only used to accelerate or decelerate at the beginning of the seg-
ment.

2) The home position of the machine need not be defined to use a Blend Move. Because the Blend Move is based on Rel-
ative Moves, it can be run from any location.

3) The Blend Move is stored in the internal memory of the IANF2(E) and can be run multiple times once it is written to
the unit. The Blend Move data stays in memory until power is removed, the unit is sent new Configuration Data, or a
new Blend or Dwell Move is written to the unit.

4) There are two control bits used to specify which direction the Blend Move is run in. This gives you the ability to run the
Blend Move in either direction.
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Controlled Stop Conditions
» The move completes without error.

Immediate Stop Conditions
» The Immediate_Stop bit makes a 0—1 transition in the Network Output Data.
» A positive transition on an input configured as an E-Stop Input.
>» A CW or CCW Limit Switch is reached.

Controlling a Blend Move In Progress
Blend Moves cannot be brought into a Hold State. The External Input is ignored during a Blend Move and issuing a Hold command
will only result in the Command_Error bit being set. The move profile will continue until it is complete, at which time the
Command_Error bit will be reset.

Programming Blend Move Profiles
A Blend Move Profile must be programmed into the IANF2(E) before a Blend Move can be executed. Multiple writes to the IANF2(E)
are required to program a single Blend Move Profile. The IANF2(E) uses a simple handshaking protocol to control this transfer of data.
Two bits in the Output Network Data and two bits in the Input Network Data are used in the transfer of data blocks.

The two bits in the Output Network Data were introduced in the Command Word 1 section on page 93.

» Program_Blend_Profile (Bit 15 of Command Word 1) Must make a 0 —1 transition to start the Blend Move Profile pro-
gramming cycle and must remain a “1” while programming the Blend Move Profile.

> Program_Blend_Profile_Transmit (Bit 7 of Command Word 1) Make a 0—1 transition on this bit to tell the IANF2(E) that
new Blend Move Profile data is available. Make a 1—0 transition on this bit after the IANF2(E) sets its Program Blend Profile
Acknowledge bit in its Input Network Data data to complete the transfer of the block of data.

The two bits in the Input Network Data are introduced here. The remaining values in the Input Network Data are introduced in the
following section.

» Waiting_For_Profile_Segment (Bit 9 of Status Word 1) This bit is used by the IANF2(E) to tell the host controller when it
has accepted a new data block, and when it is ready to receive the next data block.

» Profile_Error (Bit 9 of Status Word 0) This bit is used by the IANF2(E) to tell the host controller when there was an error in
the last Program Blend Profile data block sent to the module.

The following logical steps are used to program a Blend Move Profile.

1) Your host controller’s program writes the /nitial Blend Profile Programming Block to the IANF2(E) with the Program Blend Profile
and Program Blend Profile Transmit bits both set to 1.

2) The IANF2(E) responds by storing the information in the data block, setting the /nvalid Blend Profile bit if there is an error in
the data, and setting the Program Blend Profile Acknowledge bit.

3) Your host controller’s program must detect when the Program Blend Profile Acknowledge bit is set. When this bit transitions,
check the value of the /nvalid Blend Profile bit and act appropriately.

4) Your host controller's program then needs to reset the Program Blend Profile Transmit bit.

5) The IANF2(E) responds by resetting its Program Blend Profile Acknowledge bit.

6) a: If you have additional data blocks that must be sent to the IANF2(E), repeat these instructions from step 1, sending the

next Secondary Profile Programming Block.

b: If you have sent the last data block, then reset the Program Blend Profile bit to end the programming cycle.

Two different types of data blocks must be used when programming a Blend Move Profile. The first data block type programs the
Number of Segments and the acceleration/deceleration types used between the segments. (Constant, Triangular S-Curve, Trapezoi-
dal S-Curve) This must be the first data block written to the IANF2(E) when programming a Blend Move Profile. The remaining data
block type is used to program the Segment Length, the Target Speed, and the actual acceleration/deceleration values. This block is
used multiple times in the programming cycle, once for each segment in the profile.
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Initial Blend Profile Programming Block

Offset from 1st Write Function Units Range
Register Address for Axis

0 Command Word 0 0x0000
1 Command Word 1 0x8080
2 Number of Segments 21016
3 Acceleration Type MSW Programs Acceleration Type for segments 9 - 16
4 Acceleration Type LSW Programs Acceleration Type for segments 1 - 8
5 Deceleration Value and Type Programs final deceleration value and type
6 Reserved Must equal 0x0000.
7 Reserved Must equal 0x0000.
8 Reserved Must equal 0x0000.
9 Reserved Must equal 0x0000.

Table R9.1 Initial Blend Profile Programming Block

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
1514 13 12 11 10 9 8 7 6 5 4

Bit Bit Bit Bit
3 2 1 0

| | |
[ ———

I— Acceleration Type, Segment 1 or 9
Acceleration Type, Segment 2 or 10

Acceleration Type, Segment 3 or 11

Acceleration Type, Segment 4 or 12

Acceleration Type, Segment 5 or 13

Acceleration Type, Segment 6 or 14

Acceleration Type, Segment 7 or 15

Acceleration Type, Segment 8 or 16

Bit Pair
MSB LSB Description
0 0 Constant
0 1 Triangular S-Curve
1 0 Invalid Combination
1 1 Trapezoidal S-Curve

Figure R9.2 Acceleration Type MSW / LSW Word Format
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Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
T T T ‘ T T T T T T ‘ T T T
Il Il Il ‘ 1 Il - Il ‘
T Deceleration Value (1 to 2000)
Acceleration Type
Bit 15 | Bit 14 Description
Constant

Triangular S-Curve
Invalid Combination
Trapezoidal S-Curve

[l Bl =2 K=
ROl |O

Figure R9.3 Deceleration Value and Type Word Format

Secondary Profile Programming Block

Offset from 1st Write Function Units Range
Register Address for Axis

0 Command Word 0 0x0000
1 Command Word 1 0x8080
2 Segment Length MSW Steps 1 to (1,073,741,823 - 1) Notes 1 &2
3 Segment Length LSW (0x0000:0001 to Ox3FFF:FFFE)
4 Target Speed MSW Starting Speed to 1,000,000
5 Target Speed LSW Steps/second | 4, 000F:4240)
6 Acceleration / Deceleration Value Steps/ms/sec |1 to 2000
7 Reserved Must equal 0x0000.
8 Reserved Must equal 0x0000.
9 Reserved Must equal 0x0000.

(1) Combined length of all segments cannot exceed 1,073,741,823 counts.
(2) The Segment Length must be long enough to achieve the Target Speed at the programmed Acceleration / Deceleration Value.
Table R9.2 Secondary Blend Profile Programming Block

Commanding a Blend Move
See Blend Move CW on page 99 and Blend Move CCW on page 100.
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Introduction
Before communicating with an IANF2(E) using a personal computer, you may need to adjust the network setting on the computer.
This task section give you information on configuring your computer’s network interfaces.

A.1 Firewall Settings
Firewalls are hardware devices or software that prevent unwanted network connections from occurring. Firewall software is present in
Windows XP and above and it may prevent your computer for communicating with the 1ANF2(E). Configuring your firewall to allow
communication with the IANF2(E) is beyond the scope of this manual.

It may be necessary to temporarily disable any firewall software while using the Ethernet Tool. This is typically done from the Win-
dows Control Panel. You should re-enable the firewall once you have finished using the tool.

A.2 Disable All Unused Network Interfaces
Routing and default gateway setting on your computer can interfere with the proper operation of the Ethernet Tool. The software
uses broadcast packets to locate devices on the network, and sometimes these packets are sent out through the default gateway
instead of the interface attached to the IANF2(E). The easiest way to avoid this problem is to temporarily disable all network inter-
faces that are not attached to the stepper drive.

Note» This includes all wireless interfaces as well as all Bluetooth interfaces.

A.3 Configure Your Network Interface
Before you can communicate with the IANF2(E), your network interface must be on the same subnet as the module.

Note» The rest of this procedure assumes you are using the 192.168.1.xxx subnet. If you are not, you will have to adjust the given net-
work addresses accordingly.

The easiest way to check the current settings for your NIC is with the ‘ipconfig’ command.

» For Vista and Windows 7, click on the [Start] button, and type “cmd” in the “Search programs and files” text box. Press
[Enter] on the keyboard.

» For Windows 8 and 10, press the [Win+X] keys and select “Command Prompt” from the resulting popup. There is no need to
run the command prompt as the administrator, so do not select “Command Prompt (Admin)”.

A DOS like terminal will open. Type in ‘ipconfig’, press [Enter] on the keyboard and the computer will return the present Address, Sub-
net Mask, and Default Gateway for all of your network interfaces. If your present address is 192.168.1.xxx, where ‘xxx’ does not
equal 50, and your subnet mask is 255.255.255.0, then you are ready to configure your IANF2(E). Figure A.1 shows the output of an
ipconfig command that shows the “Local Area Connection 2” interface on the 192.168.1.xxx subnet.

@ C:\Windows\system32\cmd.exe EI@

IC=~>ipconfig -

Windows IP Configuration

m

Ethernet adapter Local firea Connection 2:
Connection—specific DHS Suffix H
IPv4 fAddress. . . . . . . . . . 92.168.8.258
Subnet Mask . . . . : 255 _255_255.8
Default Gateway . . . . . . . . . =
Tunnel adapter isatap.{5C6B1830-F?24-414D-8B99-38n291445BBA>:

Media State . . . . . . . . . . . & Media disconnected
Connection—specific DHS Suffix H

Tunnel adapter Teredo Tunneling Pseudo-Interface:

Media State . . . . . . . . . : Hedia disconnected
Connection—specific DHS Suffix H

A -

Figure A.1 ipconfig Command
If your present address in not in the 192.168.1.xxx range, type in ‘ncpa.cpl’ at the command prompt and hit [Enter] on the keyboard.

> For Vista and Windows 7, this open the Network Connections window. Double click on the appropriate interface. In the win-
dow that opens, select “Internet Protocol Version 4 (TCP/IP v4)” from the list and then click on the [Properties] button.

> For Windows 8 and 10, this open the Network Connections window. Double click on the appropriate interface. In the window
that opens, select “Internet Protocol Version 4 (TCP/IP v4)” from the list and then click on the [Properties] button.

Set the address and subnet mask to appropriate values. (192.168.1.1 and 255.255.255.0 will work for an IANF2(E) that has factory
default settings.) The default gateway and DNS server settings can be ignored.
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A.4 Test Your Network Interface
Going back to the terminal you opened in the last step, type in ‘ping aaa.bbb.ccc.ddd’ where ‘aaa.bbb.ccc.ddd’ in the IP address of
the IANF2E that is the network connection for the AnyNET-1/0 Stack. The computer will ping the unit and the message “Reply from
aaa.bbb.ccc.ddd: bytes=32 time<10ms TTL=255" should appear four times.

If the message “Request timed out.” or “Destination host unreachable” appears, then one of four things has occurred:

> You set a new IP address, but have not yet cycled power to the IANF2E that is the network connection for the AnyNET-1/0
Stack.

> You did not enter the correct address in the ping command.

» The IP address of the IANF2E that is the network connection for the AnyNET-1/0O Stack, is not set correctly.

» The IANF2E that is the network connection for the AnyNET-1/0 Stack and the computer are not on the same subnet.
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